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ccacgacccc gtcggtcagg aggacgaaga cgccgtcggc ggtgagccgg tggcgcgtgg 1380 
ccgggtagtc ggcgccgcgc agcacgccga gaggaggccc gccctcgctg tcgtcgatgc 144 0 
cggagcggcc gtcggcggtg gcccagatgt gggggatgtg gccggcccgg gcgcattcca 1500 
gggtgccggc ggcggggtcg agccgcagga aggtgcaggt ggcgaagagg tcggcgccga 1560 
gggagacgag caggtcgttg gtgcggccga gcagctctcc cgggtccgcg gtgacggagg 162 0 
ccagcgcgcg cagtgccacg cggacctgtc ccatgaaggc ggcggcctcg atgttgtgtc 1680 
cctggacgtc gccgatggac atgccgatcc gcccgccagg cagggggaag gcgtcgtacc 174 0 
agtcgccgcc gacgttgagc ccgtggttgg cgggctcgta ccggacggcc agccgggcac 1800 
ccggaagact gggcaggtcc gagggcagca tgccgcgctg cagggccacg gcgagctcga 1860 
cacgggaccg ctgcgtctcg gccagctccc gcgccctggc ggtcagcgac ccgagccgga 1920 
ccagaaggtc ctcgctgctg tcggccgggc gtctgcggaa catcgatcac tccgacgtca 1980 
cgacaatcct cgcatcactc cgtcccgtct ccagcacgcg ggaccacagg ggaccacccc 2040 
ggtacgaaca ggtccttccc actgtgcccg gagggggcgg ggtccgcatc tcatcggcgg 2100 
gagagcgcgg tggatcccag ggggcccgct caggtcaccg aaaacgagca aacgttcgat 2160 
aatgtggtcg cgccggtctg tgcggccgtt cagcgttcga cggtcactgc ggcggccgcg 222 0 
atgccgtcgc gcaccagcca ccggccggtg aacccgccca gctgccgtcc gtcgaccgtc 2280 
ggcccgggca cgagcagccg ggccctgaaa cggccgcccg gctggaagtc gacggccgcc 2340 
tccccgaagt cgagccggct ccgggtgagc gggaaccacg ccttgtagac ggcctccttg 24 00 
gcgcagaaca gcagcctgtc ccacgggatg ccgggccggg ccagtgccag agcggccagc 24 60 
ggcccgcgct catccgcggt cgtcaccgcc tcgaagacgc cgtgcggcag cggaagggcg 2520 
ggctcggcgt cgatgcccag agacgccacg tccgcctcgg acgccaccgt cgcggcgcgg 2580 
tagccggcgc agtgggtcat gctgccgacg acaccgggcg gccatcccgg cgcaccccgc 264 0 
tcaccgggca cgagggccac cggcccccac cccagaccgg ccagcgcgcg tcgcgcgcag 2700 
aagcgcacgg aggtgaactc cctgcgtcgc ttgtcgaccg cgcgcccgat cgccttctcc 2760 
tcgtcggcga acagccgcgc ctcggggtac cggtcggcat ccaggacgtc gccgaagacg 2 82 0 
tccaccgaca ccgcggcggg cggcagcagt gcgcagatca gcccggccca ccgcggcacc 2 8 80 
gacacggcgg cgtcggcctc ggcacggtcg tgcacgcacg ccgacgccgc ggcgtcggcg 2 94 0 
agggggcccg tgcggctgcc gtccccggac cgccgcgccg aggacgccgc cggcgggaag 3000 
ccgtccctca cacgggcacc gtggcgtcgt cgtgcgtgcg tccgagcgcg ttcagccggg 3 06 0 
ccagctggcc atcggagaga gcgatgcccg acgccgcgac gttctccctc agatgcgcgg 312 0 
gcgagctggt gccggggatg ggaatgaccg ccggcgagcg gtgcagcagc cacgcgagcg 318 0 
ccacctgacc ggccgacacc tccagctcgg tggcgatgtc ggccaccggg ctccccccgg 3240 
cggcgagcgc accgcgggcg atcggcagcc aggcgatgaa cgcgatctcg tgcttctcgc 3300 
agtactcgac cacctcgtcg ttgcgccggt cggtcaggtt gtacacgttc tgcacgctgg 3360 
ccacggtgat gtgctcacgg gcggcctcca cttcccggac ggtgaccttg gacagcccga 342 0 
tgtgccggat cttcccttcg tcctgcagtt ccccgagcgc accgaactgc tcggccgccg 34 80 
gcaccttcgg atcgatccgg tgcagctgga agaggtcgat gcggtcgagt cgcagcctgc 3540 
gcaggctcag ctcggcctgc tggcggaggt actccggtcg gccgcacggc acccactggt 3600 
cgggacgggg ccggcactgt ccggccttcg tcgcgatcac gaggccgtcg gggtacgggc 3660 
gcagtgcttc ggccagcagc tcctcgttgc ttcccagccc gtaggaatcg gccgtgtcga 372 0 
tgaaggacac accgaggtcc acggccagcc gggccgtgct gatcgcagcc tcccggtcct 3780 
ccggcgggcc ccagtacccc ggaccggtca gccggagggc gccgaaaccc aaccggtgta 384 0 
ccgagaggtc gcctcccaga gggaaggtgg tcctgccggg ctgtgccatg cgttcctcct 3900 
ggacgacgtc cgtgcactcg ggtggggcgc gtggtgacct cggtgggggc gggccgatgc 3 960 
cgaccgtccg aacacggtgg atcccccggt tcagggagcc gtcgtggagg gcacccgctc 4020 
gtcggcccgt cgggtcacct cgtgtccccg ctccagagtg agccgcacga tgtcgcagac 4080 
ccgacggatg tcctcgcgag agacggtggg gccggtgggc agggcgagga ccttccgcgc 414 0 
gagccgttcg gtgtggggca gggagaccgg ccgctccgag cggtagggct ccatctcgtg 42 00 
gcatccgggg gagaagtacc gctggcacat gatgttctcc gccctcagca cctcgtccag 4260 
caggtcccgg tggaccccgg tcaccgcggc gtcgacctcc acgaccagat agtggtagtt 432 0 
gttgcgctcg gcacggtcga actccatgac cttcagcccg gcgagcccgg cgagttccga 43 80 
ccggtagtcg tcgtggttgg cctcgttccg gcgaaccgtc tcctcgaagg cgtcgagcga 4440 
ggtgagtccc atcgcggcgg cggcttcggt catcttcccg ttggtgccgg tctccgtgga 4500 
cacccgcccc tgggtgaatc cgaagttgtg catcgcgcgg acccgctggg ccagcctctc 4560 
gtcatcggtc accaccgcgc cgccctcgaa ggcgttgacc accttggtgg cgtggaagct 4620 
gaacacctcg gcttgtccga agccgccgat cggctgccct tccgacgtgc agccgagtcc 4680 
gtgcgcggca tcgtagaaga gcctgagacc gtgatcggcc gcgaccttcg ccagccggtc 4740 
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gaccgcgcag ggccgacccc acagatggac cggcacgacc gcactcgtac ggggggtgat 4800 
cgccgcctcg atcagatccg ggtccaggca gttggtggcc gggtcgatgt cgacgaagac 4860 
cggggtcaga cccagccagc ggaacgcctg ggcggtcgcc gggaaggtca gcgacggcat 4920 
gatgacctcg cccgacagat cggcggcgcg ggccagcaac tggagggcga cggtcgcgtt 4980 
gcaggtcgac acgcagtagc gcacgccggc gagttccgcc acgcgctgct cgaactcccg 504 0 
ggccagcggc ccgccgttgg tcagccactg gtggtccagc gcccagttca cacggtccag 5100 
gaaccgcgct cggtcgccca cgttgggccg ccccacgtga agtggttgca ggaacgccga 5160 
cgggccgccg aacacggcga gatcaccgag attgcgtttc atggtcatac ctccccggtg 5220 
cacgggacgg tgcacccggc agcagccggc acaggacgtg gacgtaccgg agggacaggg 52 80 
gccgcagcgc acgacggcgt ctccgtcgtg cgtacgcgaa aggggcgcac ggaacggatc 534 0 
agtgctcgcg gcgccagtag acgcccgtca cgtccaccgt ctcgatcggc tcgtcgatgc 5400 
cgtgttcgct ccggtagtcg tggacggcct gcttgcacgc cgggatcagg tagtcgtcca 5460 
cgatcacgaa cccgcccacg gacagcttgg ggtagaggtt gaccagcgcg tccctcgtcg 552 0 
actcgtacag gtcgccgtcc acccgcagca ccgcgagccg gtcgatcggc gcggtcggca 5580 
gcgtgtcggc gaacatgccg ggcaggaacc tgacctgctc gtccagcagg ccgtagcggg 564 0 
cgaagttctc cctcacctgc tcctcggaac agctcagtac ccagttcagg tggtggaact 5700 
ccatcgcccg gtcgagcggg tggctgtcct cggacgtcac cgggacaccg gcgaacgagt 5760 
cggcgagcca cacggtgcgg tcctccacac cgtgcgcctt gaggagcgcg cgcatcagga 5820 
tgcaggcgcc gccgcgccac acgccggtct cgatgagatc accgggaaca tcgtcctgga 5880 
ggaccctctc cacgcacctc tggatgttgt ccaggcgttg caggccgatc atggtgtgcg 594 0 
cgaccgtcgg cacgtccagt ccttcggccc ggtggtcggc gtcgaaggtc ccgcgctcga 6000 
cgtccgggcc ctccgccccc ggacgcatgc ggtccgccag ttccttgtcc aggacgttca 6060 
tcccgaccgg gaaggtcggg tgatccccgt agatggtgtt cgacacgacg ttcttcatga 612 0 
ggtccacgta gagctcgcgg gtctgcacgg tcgacttacc tccggctaga tatcgaacag 6180 
agagagaatg tgcggggcga cggcgtccgc ggacgcggtg ggagccgtcg cggtcgggtc 6240 
acctcaggaa gccgcgcgcg tcctcccagc cggccacgac atcggcctcc agctggttga 63 00 
gccgcgccgc caccacctgg tcgaacccgt ccatgaagta ctcgtcaccg gcgtgcggcg 63 60 
ctatcagacg gccgtcgtcc acgaaccgct cgacgacctc cgtcagggag gtgcccggcc 6420 
ccacccggcc cgcgacgtac cggtccgctc cggtgagatc cgggaacccc gcctcccggt 6480 
acaggtacac gtcacccagc aggtccacct gtacggacac ctggggatgc gcggaccggc 654 0 
gcatggttcc gggcctgatc ctgagcagct cggcgtccgc gccggtcttc aggctgtgca 6600 
acgcgtagcc gtagtcgatg ttcagcgtgg gggtccgccg gctcaccgcc tcctcgaacg 6660 
cgagcagccc ctcctggagt tcggcgcgtt cggcctcgaa cagcctgccg tcctcccggc 672 0 
cgctgtagtc ctcgcgcacg ttcaggaagt ccaccggccg gtccggcgcg gcctcgttca 6780 
ggtcggcgat gaagtcgacg aggtcgagca gccggtggac gcgcccgggc agcacgatgt 684 0 
agctgagccc gagccggatc gggctctccc gctcggaccg cagctgctgg aagcgccgca 6900 
ggttggcgcg gacccttccg aaggcggcgc gcttgcccgt ggtctcctcg tactcctcgt 6960 
cgttcaagcc gtacagcgag gtgcgcaccg cgtgcaggtc ccacaccccg ggctgcctgt 702 0 
ccagcgtccg ctcggtgagc gcgaacgagt tcgtgtacac ggtcggccgc agcccgcgag 7080 
ccgccgcacg gctgctgagc gcgcccaggc ccgggttggt gaggggctcc agaccgcccg 7140 
agaagtacat ggcgtacggg ttgccggccg ggatctcgtc gatgacggac gcgaacatcg 7200 
cgttgccgga ctccagcgcc gacgggtcgt accgcgcacc ggtcacccgg acgcagaagt 7260 
ggcagcggaa catgcagctc ggccccgggt acaggcccac gacatagggg aaggccggct 732 0 
tgtgcgcgag cgccgcgtcg aagacccccc gtcgctccag cggcagcagg gtgttctgcc 7380 
agtacttgcc cgccggcccg ttctccacgg cgtggcgcag ctccgggaca cggccgaaga 744 0 
ggccgaggag ccggccgaag gaggcccggt ccacgtccag catccggcgt gcctcctcca 7500 
ggggcgtgaa ggggtggttc ccgtagcgct cggccagccg cacgagccgg cgcgcgaccg 7560 
tcgggccctc gtcgacaccg acgcggccgt cggagaccag ggcgcggtgc accgtgtgga 7620 
ccgctgccgg caggtcggcg ccggggcggg cgcacagggc gaccggatcg gccgcggtgg 7680 
aggcgtgcga ggtcatcctt cgtgtccaat cgtctgcgtc cggagggtcg gtccgttccc 7740 
cgggaaacgc ggcggggcgg tcaccgggac ggcaccgtga cggatgtggt cagggacgtc 7800 
tcggccgcgg acgggcccac gtgtacggcc ctcctgccgg tgcccggctt ccacgtgccg 7860 
gcggcggtgt cccagtagcg cagttgctgc tcgtcgacgg ggacggtgac ccgccgctgt 7920 
tctcccggcc ggagggtgac cttggtgaat ccggcgagtt tgcgcagcgc ctggggggcc 7980 
tgggtgtccg gacttgcccc gaggtagacc tggacggtct ccctgcccgc ccggtcaccg 8040 
gtgttgcgga cggtgaccgt ggcctccagc ccccgggcgg tgcgcgccac ggacaggtcg 8100 
ctgtaggcga aggtggtgta cgacaggccg tacccgaacg ggaagagcgg ggccacgccg 8160 



gtccggtcgt accaccggta gccgacatcc agtccctcgg aataggtctc cttgccgtcg 8220 

acacccgggt agcggtgcgg gtcaccggcc atgggatggc cggtctcggt ggccgggaag 8280 

gtctgggtca gccggccgct gggattcgcg tcgccgaaca gcagggcagc ggtggcctcc 8340 

gcgccctcct gccccgggta ccacatctcc agtacggcgg ccgtctcacg cagccagggc 8400 

atgagcaccg aggaaccggt gttgaggacg acgatcgtgc gggggttgac cttggtgatc 8460 

gccgcgatca gctcgtcctg tcggccgggc agggacagcg aggaccggtc cacgccctcg 852 0 

gcactgtcgt cgtgggcgaa gacgacggcg gtgcgggcct cggccgccgc cgcgacggcg 8580 

cggtcgaagt cgtcccgggc agcctcggga gtgacccagc tcagctccac cgacagcggg 864 0 

gtctgttcga aggcccagcc gttcatggtc accgcgtggg tgccgcgggt cagccgcatc 8700 

gtggtggtga cggtgccgaa cgcctcggtg ccgaggacag cggactgccc cgcgatctgc 8760 

aggttggcga ccccgccgac ggcggtgaag gcgatcttgt agtcgccgtc ggcggggacg 882 0 

gtgagccgac cctcgtagaa gacgccctgg ccgctgggat ccagttgctt cccgctcgtg 8880 

aaggcggggg tgagcgagct ttcgggcacg ggcacgccga ccaggtcctc accgggctcg 894 0 

tggacgaccc gggccttctc gccggcgcgc cgtgcgaggg cgtcgacggg tgcggtcgcc 9000 

cggtcgggta tgacgtgcgc gctgccgttg ccggtgacct tggggtgctt ggcgctgttg 9060 

ccgatgacgg cgatgtccgt ggcgtcctca ccggtcaggg gcagcgtccg gcgctcgttg 912 0 

cgcagcagca ccccgccgtt ctcggcgatg gtgcgggccg ccgcgcggcc ggcctcggga 9180 

tcacgctgcg ggcgctcggt cgccttgccg tcgagcaggc cgaagcgctc catctggccg 924 0 

aggatgcgga cgacggaccg atcgagcgtc gcctcgggga cgctgccgtc ccgcacggcg 93 00 

gccctgagcg cggaggagaa gtacttcgat tccggcaccg gctgccccag ggtcagctcg 9360 

acgcccagtt cctggtcgag gcccctggtg atgtcgccgg tggcgtgggt cgccagccag 9420 

tcggacacca cccagccgcg gaagtcccac tgttcgcgca gcacctcctg caacaggtgc 9480 

tcgttcccgc atgcgtgcgc gccgttgacc ttgttgtacg agcacatcac cgaggcggcg 9540 

cccgcccgca cggcgctgcg gaaggccggc agctccacct cctggagcgt ctgctcgtcg 9600 

accacggcgt cgatggtctc ccgctggtac tcctggttgt tcgcggcgaa gtgcttgacc 9660 

gtggccatca ggccctggtt ctggatgccg cggacctcgt gggcggccat ccgggacgac 972 0 

agcagaggat cctcgctgta ggtctcgaag ttccgccccg cgtgcggcac ccggatgacg 9780 

ttggtcatgg gaccgaggac gatgtcctgt ccgagggccc gtccctcccg gcccaggacg 984 0 

gtgccgtact cctcggcgag gcgttcgtcg aaggtggcgg cgagcgccac gggggtgggc 9900 

atggcggtgg cggtaccgcc gagcagacgg atgccgaccg ggccgtcggc ggtgcgcagc 9960 

tcggggatgc cgagccgggg cacgcccggc agatagccga tgccggtcat ggtcggcccg 10020 

cccacgggcc cggtggtcca gtggacgaac gagatcttct cgtcgagggt catcttcgcc 10080 

accagcccgc gcacccgcgc cgtcccgggc tcggcggccg gagcaccggc ggcggagggg 10140 

gcggtgagca gaccgccgac gcacagggcc gcgagcgcgg atccgacggt gcgccggatg 102 00 

cggcgacccg tcctcgtcgt gccgaacagc atgctgacgg acgtcctttc tgccgaggtt 10260 

gccgtcctca tcggggcggg aacgtttctg tccgtgccgc catgatcacc agcccacgag 10320 

catcgtgcgc gggccccgca ccaccatctc cgtcttccac tcgacgggct gggcgaggtg 10380 

cagcccgggg agttcgtcga gcagggtccg cagcgcctcc tggagctcca gccgcgcgag 10440 

ggacgcgccg aggcagtgat gcggaccgtg tccgtacccc aggtgccggc cggcgtcgtc 10500 

gcgggtgatg tcgagcacgc cgggcgagcg gaagcgcagg gcgtcccggt tggcggcgtt 10560 

catctggacc agcaccggat cccccgcccg caccagcgtc ccgcccacct cgacgtcctc 10620 

ggtggcgtag cgcgggaatc ccgcctggct gccgagcgga acgaaccgcg tcagctcttc 10680 

caccgcgttg tccagcaggt caggacggtc ccggaggagg gccagctggt ccggctgttc 10740 

gagcaggacc aggacgaagt tgctgatctg gctggccgtg gtctcgtgcc cggcgaacag 10800 

gaggaagacg atcaggtcga ccaactcctc ctgcgacagc cggccctggg cgtcacgggc 10860 

ctcgacgagc gccgagacga gatcgtctcg cggcgcggcg cggcgggccg tgatcaggtc 10920 

cgccagatag ccggtcagct cgccggccag ccgcacatgg tcctcggcgg tgagcgagct 10980 

ggtggacatc gctatctcgc accagccgcg gaacaggtca cggtcctcct cgggcacgcc 11040 

cagcaggccg cagatgaccg ccacgggaag ggggacggcg tagtggtcca cgaggtcgac 11100 

999cgatccg agcgccgtca tgtcccggag cagcgacgcc gtcatccttc ggacgtgcgg 11160 

ccgcatggcc tccacgcggc gcggggtgaa cgccttggtg accagcccgc gcagcctggt 11220 

gtggtccggc gcgtccatgc cgatgatgcc gttgggcgtc cgcagctccc gcatgcgcgg 112 80 

cgcgtcgttc tccgcctccg cggcgtggct gaaccgccgg tcgccgagga cgaaacgcgc 11340 

gtcgtcgtaa cgggagacga gccagcccgg ctccccgtac ggcatgtgga cccagaggag 11400 

tccttcgctc ttccgcgcct gctcgtacgc ctcgtccagg tccagtccct ccgggcggcc 11460 

gaagggatag gagacgggtg cggtcttcgt gctggtcaag gggagcccca tatcgcgtcg 11520 

ttcgggtgct taatcgtcgt gggccggatc atgcggccga gccgccccag gtgacgggga 11580 



4 



ccgcctcggg ggtgcgcagg agggagccgg cccgccagcg aagctcactc gcggggacgg 11640 
acagccggag ctccggcagg cgctcgacca gggtgctcag cacgacctgc agttcgagcc 11700 
gggccagggg ggcgcccatg cagtagtggg cgccgtgacc gaagccgagg tgcgggttct 11760 
gggcacgggc caggtcgagg gaggcggcac cgggaaacgc cgtgtcgtcg aggttcgcgg 1182 0 
acgcgatcga ggtgatgacc gcctcgcccg cgcggatgag cgtgccgccg atctcgacgt 11880 
cctccaaggc gatgcgggcg aacccgtcca gggtgctcag cggggtgaag cgcagcagct 1194 0 
cctcgacggc ggagggaacc aggtcaggtt cggtcaccag gcgctcgtag aggcggcggt 12000 
cgtcgagcag gaggaggacg aaattgccga tctgggtggc ggtcgtctcg tatccgctga 12060 
tcagcaggcc ggagcccatc atgaggagct cggcctcgga gagccggtcg ccttcgtcac 12120 
gggcctggac catggtgctg aggaagtcgt cggtgggccg ggcgcggcga tcggccacga 12180 
ggtcggccat gtaggcggag aagtcctcgg tcgcccgctg cacttcggcg ggccccaggg 1224 0 
aggaggacac cagcgcctcg gagaagtccc ggaagaggtg gcggtcgtcg taggagacgc 12300 
ccagcagtcc gcagatcacg gagatcgaca cgggcagcgc caggtcttcc atgacctcgc 12360 
cggacggctc gtcgcgcgcg accatgccgt cgagcagttc atcggtgaac cgtgagaccc 12420 
gcgggcgcag ttcctccacc cggcgggcgg tgaacgcctt cccggcgagc cgccggagcc 12480 
tggtgtgtcc gggcgggtcc atggagatga gaccgccggc gggcagcggg tactcggtgg 12540 
gccggggcac gtcacgtccg gccccggcct ccatgctgaa ccgcgggtct cccaggaccg 12600 
ccctcacgtc ggcgtgtcgg gtcagcagcc aggcctcacc gccgtacggc atgcggatcc 12660 
gggacacggg ctcgtgctcc cgcagacggc tgtagagcgg atccagcgcg atgccctcgg 12720 
gcggggagaa ggggtacggg cgagtccggt ggaccggaca gctagacgtc atggacactc 12780 
tctcggtcgt acggggcggc ggcagagctc gaagggtgcg ggcggccgac ggcgagcccg 12840 
gtcgccgtcc ggatcgtccg gcacaccgct tcggcctgct cggtgaggta gaagtggcct 12900 
ccggggaagg aacggaacgc cgtctccccg gtggtcagcc cgtgccaggc cagggctccg 12960 
tcggtgggga cgtgcggatc cgcgcttccc gtcagcacgg tgatcgggca ggcgagcgga 13020 
gctcccggac gccacgtgta ggtggcggcg gcccggtagt cgttgcggat cgccggcagg 13080 
gccatccgca ggacctcctc gtcggccagc acccgggggt cggtgccttg cagttcggcc 13140 
agcttggcga ccagccggtc gtcgctcagc aggtgcgcgg tggtccggtg ggcgacggtc 13200 
ggggcgacgc ggccggagac gaacagatgc gccagcctgc tctccggcgc ctgttccgcg 13260 
agccggcggg cggtctcgaa ggccaccagc gaccccaggc tgtgaccgaa gagcgccacc 13320 
ggccggtcca gccaggggcc gagcgctccg gcgacgtgcg tcaccagagc gtcgacggag 13380 
tccacgaacg gctccagccg ccggtcctgc cgcccgggat actggacggc gagcacctcg 13440 
acccggtccg gcagcagaca ggtgaagggg aggaaggcgc tggcgctgcc gccggcgtgc 13500 
ggaaggcaca cgagccggag cgcggggtcg gcgacgggcc ggtagcggcg cagccagagg 13560 
tcgccggcgt tggtggagcc gggcgccgtc gtggcgggcc cctcgttcat gcgtgatccg 13620 
cttccggacg tcacggtgtc agcgccttcc accacgtgcc gttgtcccgg taccagtcga 13680 
cggtctccgc gagcccgcga tcgaaggcga cgcggggagc ccatcccagc tcctcggtga 13740 
tcttccgggt gtccacgcag tagcgacggt cgtgcgcggc ccggtccggc acccggtcca 13 800 
ccacggacca gtcggcaccg aagacgccga gaagacgacg ggtgaggtcg acgttggaca 13 860 
gttccgtccc gccgccgatg ttgtacacct ctccggcccg cccccgggcg gcgaccatgg 13920 
cgatgccccg gcagtggtcg tccacgtgca gccagtcgcg ccggtggagg ccgtccccgt 13980 
acaggggaag gcgcaggccc tccagcagat gggtcacgaa gagcgggacg accttctcgg 14040 
ggtgctggtg ggggccgtag ttgttggagc agcgcgtcac ccggacgtcg aggccgtggg 14100 
tacggtggaa ggcgagcgcc aggaggtcgg aggaggcctt ggacgccgcg tagggggagt 14160 
tcgggtccag cggatcggcc tcggtggagg agccctcggg gatcgatccg tacacctcgt 14220 
cggtggagac gtggacgaag cggctgacgc ccgcttcgag cgccgaccgc agcagggtct T4280 
gcgtccccag cacgttggtg gtgacgaagg cggcggagtc cgtgatcgag cggtccacgt 14340 
gcgactcggc ggcgaagtgc accaccaggt cggtgccgcg cagggcctgg gccaccgtgg 14400 
gcgggtcgca gatgtcgccg tgcaggaagg tgtgacgggg gtggccggcg acctcggcga 14460 
ggttctcggt gttcccggcg tacgtgagct tgtccagcga gaggacgtgg gcgccggcca 14520 
gctccggata ggagcccgac aggagctgtc tgacgaagtg cgagccgatg aagcccgctg 14580 
ccccggtcac caggacgcgc atccttgatc cgcctttctg ccgtgctgtg tgggggaggt 14640 
gtggtcaacc ggtgcgcgtc gccccgagtc ccgaggcgac ctccatgagg tagtccccgt 14700 
agctggaggc gctcagctcc tcacccagcc ggtaacaggt gtccgcgtcg atgaagccca 14760 
tgcgcagcgc gatctcctcg agacaggcga tgcgtacgcc ctggcgctgc tcgaggagct 14820 
ggacgtactg acccgcctgg agcagggagt cgtgggttcc catgtcgagc caggcgaatc 14880 
cacgtccgag ctgggtcagc cgggcgcggc cctgctccag ataggacagg ttgatgtcgg 14940 
tgatctccaa ctcgcctcgg gctgagggct tgaggtcctt cgccagctcc accacgtcgt 15000 
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tgtcgtagaa gtacagcccg gtgacggcga ggttggagcg aggacggctc ggcttctcct 15060 
ccagggacaa caggtgcccc tgctcgtcga tctcggcgac gccgtagcgc tcgggcgact 1512 0 
tggacggata gccgaacagt tcacatccgt cgagacgtcg cagggagtgc ttcaggacgg 15180 
tggagaatcc ggggccgtgg aagacgttgt cgcccagaat gagcgccacc cggtcgttcc 1524 0 
cgatgtgctt gtcgccgacc aggaacgcgt cggcgacacc gcgcggctcg tcctggaccg 15300 
cgtagtcgag ctggataccg aggcgcgagc cgtcgccgag catgacctgg aacgtctcca 15360 
cgtgctggtg cgaggagatg atgaggatgt cctggattcc cgccagcatc agcaccgaca 1542 0 
gcggataata gatcatgggt ttgtcataaa cgggcaactg ctgtttggaa agcgcaccgg 15480 
tcagcggctg cagtcgagtg gcgcttcccc cggcgaggat tatccccctc actccggggc 1554 0 
gtttcagcgg tgtctcgaac acggttggtc ctccgtggtc acatggccga tatggggggt 15600 
gaagacactg tcctgagagg ccggcggacc ggctgtcgcc tcgcggacac agcggcttaa 15660 
tgcattcacc ccgccccggg accgtcatcc gagaagaagg aatgcggtgt cgtgggaacc 1572 0 
gacgtccagg agttcctttc gggccgcgga acggcggcgc ggagattctg aaccgcgggg 15780 
gattccaggg cggtggcagg gaagggaacc accgccgcgc catctctccc ggaacgttcc 15840 
gcaagcggcg ggccgtgctt cggacggcct atctctgcgc ctgttgctgt tcctgccagg 15900 
cctgataggt cggcagcaga ccgagccgtt cggccgtcgc gagggtcggg gcgttctcgt 15960 
ccctgtcgga gagcagcggc tcgatgtcgt ccggccacgc gattccgagg tcggggtcga 16020 
gcggattgac ggagtgctcg cgtgcgggag cgtatccgga ggagcagagg tagacgagcg 16080 
tggcgtcgtc ggtgagggag aggaaggcac ggcccagtcc cgcggtcaga tagacggcgg 16140 
tgttgcgttc cgcgtccatg ggcacgatct cccagcgccc gaaggtcggc gaaccgatgc 16200 
ggacgtccac gacgacgtcg aggccggctc cccgcacgca cacgctgtac ttggcctgac 16260 
ctggcgggat ctcggtgtag tggatcccgc gcagcgcgcc gcggtgcgac accgcgacat 16320 
tgacctgggc caccgggaag tcatggccga acgcctgacg gaagctctcg ccccggaacc 16380 
actcgtggga cctcccgcgg tggtcggagt ggatgacggg ttcctgcgac caggccccct 1644 0 
cgatgctgag tggatgcatc gcgccttctc cttcggaccg atgggtgggg tgcggggcgg 16500 
gccgggggca cggccgagcc ggtcagctgg agcgtctcca gtaggaaccc tggcgatcga 16560 
tctggtggat ctcgtccgtg atgccgtgct cgtcccggaa ctcgtggacg gcctgccggc 1662 0 
acgccggaat gcagtagtcg tcgacgatga cgtacccgcc gtccgacacc ttgtggtaga 16680 
ggttggtgag aacctccctg gtggctgcgt acgagtcccc gtcgagcctc agcaccgcga 1674 0 
gcctctcgat gggcgcggtg ggcatcgtgt ccttgaacca gcccgggagg aagcggacct 16800 
ggtcgtccag gagtccgtag cgcgcgaagt tccccttcac ggtctccacg tcgaccggga 16860 
tgctgaggac gtcgttgtac tggccgaggt cgatgtcgac gtccagctgg tggtcgtcct 16920 
cggtggtctt ggggaaaccc tggaaggagt ccgcgaccca caccttccgg tcccgcacgc 16980 
cgtgcgcccg gaagacgccg cgggcgaaga tgcaggcccc gccccgccag accccggtct 17040 
ccgcgaagtc ccccggcacg ccgtcgcgca gcacgtcctc caggcacttc tgcaggttgt 17100 
cgagccgctt gagaccgacc atcgagtgcg ccacgcgcgg aaagtcctca cccaccgagc 17160 
gcagttccgc ggaatacgag ctgctggtga tgaggccggc gacattggtc tggtcctcgt 1722 0 
aaatcatgtt cgtcacgacc ttcttcagaa ggtcgagata caggtccgct tcggcagcta 17280 
tgacagtcat tttcctcact tacgggtagc agtgcccagc gggcggctcg ttcaggacgg 17340 
gggccgccgg ggctgaattc cctgtgtcca cacagatgag gtggatgagg tggatgaggt 17400 
agccatctaa ccccagtgat cagattcggg caagggtcga aaacgagcca cgtcttatgt 17460 
cgatcctgtc cggaagcgag gggcatatgg tgcagtggcg actgcggccg atctggctga 17520 
tccttgctgc ggcgctgacc gtgtgcttgc atgttggacg tagatcacct tctcccgatt 17580 
gcattcaggg tgaggaaatc catgaaatct tcaaaagtcg ttcacagccg tcctgcggaa 1764 0 
gcgggcgtcg catggcccgt cgcgcgaacc tgccccttta cgctccctga tcagtacgca 17700 
gagaagcgca agaacgagcc catatgccgg gctcaggtct gggacgactc cagaacctgg 17760 
ctcatcacca agcacgagca cgtacgagcc cttctcgccg acccccgggt caccgtcgac 1782 0 
ccggccaagc tgcccaggct ctccccctcc gacggcgacg gcggcggctt ccggtccctg 17880 
ctgaccatgg accccccgga ccacaacgcc ctccgccgca tgctcatatc cgagttcagc 17940 
gtgcaccggg tccgggagat gcgcccgggc atcgagcgca ccgtgcacgg gctgctggac 18000 
gggatcctcg aacggcgggg gccggtggac ctggtggccg aactcgcgct gccgatgtcc 18060 
accctggtga tctgtcagct cctcggagtg ccctacgaag accgcgagtt cttccaggaa 18120 
cgcagcgaac aggccacccg ggtgggcggg agccaggaat cgctgaccgc gctcctggaa 18180 
ctacgggact acctggaccg gttggtcacc gcgaagatcg agacgccggg tgacgacctg 18240 
ctgtgccggc tcatcgccag tcgactgcac accggtgaga tgcgacacgc cgagatcgtg 18300 
gacaacgccg tgctgctgct cgccgccggc cacgagacca gtgccgccat ggtggcactg 18360 
ggcatcctga cactgttgcg gcaccccggc gccctggcgg agttgcgggg cgacggtacg 1842 0 
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ctgatgccgc agacggtcga cgaactcctg cgtttccact ccatcgcgga cggccttcga 18480 
cgggcggtca cggaggacat cgaactcggc ggcatcacgc tgcgcgccgg agacggcctc 1854 0 
atcgtctcgc tggcctccgc caaccgcgac gagagcgcct tcgcctcccc ggacggcttc 18600 
gacccgcacc atccggcgag ccggcacgtc gccttcggct acggccccca ccagtgcctg 18660 
ggccagaacc tggcccggct ggagctggag gtcaccctgg gcgcggtggt ggagcgcatt 1872 0 
cccacgctca ggctggccgg cgacgccgac gcactgcgcg tcaaacagga ttcgaccatc 18780 
ttcgggctgc acgagctgcc ggtcgagtgg tgacggaagg aggacacagc gtgcgggtga 18840 
cagtcgacca gagccggtgc ctgggagccg gccagtgcga gcagctggcg ccggaggtct 18900 
tccgccagga cgaggaagga ctgagccggg tcctcgtccc cgagcccgat ccggcgtcat 18960 
ggccgcgggt gctccagacg gtggacctct gccccgtaca ggccgtcctc atcgacgagg 1902 0 
gccccggtcc cgcgccgcag gacaccaagt gaccgctgac cgctgggccg gccgcacggt 19080 
gctcgtcacg ggagcactcg ggttcatcgg ctcccacttc gtccgacagc tggaggcgcg 1914 0 
cggagccgag gtgctcgccc tctaccgcac cgaacggccg caattacagg ccgagttggc 19200 
cgcgctcgac cgagtacgcc tgatcaggac ggagctgcgg gacgagtcgg acgtgcgagg 19260 
ggccttcaag tacctggcac cctccatcga caccgtcgtc cactgcgcgg ccatggacgg 1932 0 
caacgcgcag ttcaagctgg agcgctcggc cgagatcctc gacagcaacc agcggaccat 19380 
ctcccacctg ctgaactgcg tacgggactt cggcgtcggc gaggccgtgg tcatgagctc 1944 0 
ctccgagctg tactgcgcgc cgcccaccgc ggcggcccac gaggacgacg acttccgccg 19500 
atccatgcgg tacacggaca acggctacgt cctgtccaag acctacggcg agatcctggc 19560 
caggctccac cgcgagcagt tcggcaccaa cgtcttcctg gtgcgaccgg gcaacgtcta 1962 0 
cgggccggga gacggctacg acccctcccg gggccgggtg atccccagca tgctggccaa 19680 
ggccgacgcc ggcgaggaga tagagatctg gggggacggc agtcagaccc ggtccttcat 1974 0 
ccacgtcacc gacctggtac gggcctcact gcgcctgctg gagaccggca agtaccccga 19800 
gatgaacgtg gccggcgcgg aacaggtctc catcctggag ctcgcccgga tggtgatggc 19860 
cgtcctggga cggcccgagc gcatccgcct cgaccccggc cgccccgtcg gcgccccgag 1992 0 
cagacttctg gatctgacca ggatgtcgga agtgatcgac ttcgagcccc agcccctgcg 19980 
gaccgggctg gaagagaccg ctcgctggtt ccgccaccac acgcgctgaa cctcctctca 20040 
tacccccctg gaaggtaact cgtggtcaca cacgccccga actcgctgat cagtgacata 20100 
atccgcgcct ccggcgggca tgacgccgac ctcaaggacc tggccgcccg acacgatccg 20160 
gccgacatcg tccgcgtact cctggacgag atcacctcac gctgccccgc tcccgtgaac 20220 
gacgtccccg tcctcgtcga gctggccgtc cgggcgggag accgcctctt ccccacctat 20280 
ctgtacgtcc tcaagggcgg cccggtgcgc ctcgcggcca aggacgaggc gttcgtcgcc 20340 
atgcgcgtcg agtacgagct gggcgaactg gcccgcgagc tgttcggacc ggtgcgggag 20400 
aacgtcaccg gcgtccgcgg aacgactctc ttcccctacg tcggggacac ggcgtcggaa 20460 
ggcgaggagg actcgggtgc cgagcacatc ggcacgcact tcctggccgc gcagcagggc 2052 0 
tcccagaccg tgctcgccgg ctgccattcc cacaagccgg acctcagcga gctctcctcg 20580 
cgctacctca ccccgaagtg gggctcgctg cactggttca ccccccacta cgaccgccac 20640 
ttcaggagct accgggacca gcccgtacgc gttctggaga tcggcatcgg cggctacaag 20700 
caccccgagt ggggcggcgg ctccctgcgc atgtggaagc acttcttcca tcgcggcgag 20760 
atctacggcc tggacatcgt cgacaagtcg cacttcgacg cgccgcgcat cacgaccctg 20820 
cgcggcgacc agagcgaccc cgaccacctg cggtcgatcg ccgagaagta cggaccgttc 20880 
gacatcgtca tcgacgacgg aagccacatc aacgaccaca tccggacctc gttccaggca 20940 
ctgttcccgc atgtgcggcc cggcggcctc tacgtgatcg aggacctgtg gaccgcctac 21000 
tggtccggct tcggcggcga cgaggacccg aagcggtaca gcgggacgag cctgggcctg 21060 
ctcaagtccc tcgtcgactc gatccagcac gaggaactgc cggaggccgg cgaccaccgt 2112 0 
cccagttacg cggaccagca cgtggtcggc atgcacctct accacaacct ggcgttcatc 21180 
gagaagggca ccaacgccga gggcggcatc cccccgtgga tcccacgcga cttcgagacc 2124 0 
ctcgtcgccg tctcctccgg gggccacgca tgaggagccg tcggcaccag ccacccgaac 21300 
acacccgacc ggaccgcagg aggcccgcat gcgcgtgacc ctgctgagcg tcggatcccg 21360 
aggcgacgtc cagccgttcg tcgccctcgg catcggcctc aaggcccgcg gccacgacgt 2142 0 
caccctggcc gcccccgcca cgctgcggcc actggtcgag cgcgcgggac tgacgtacag 21480 
gctgtccccc ggggatcccg acggattctt caccatgccc gaggtcgtcg aagcgctgcg 2154 0 
gcgcggcccc tcgttcaaga acatgctcgc ggggatgccc gaggcgcccg agagctacac 21600 
acagcaggtc gtcgacgcga tccacgacgc cgccgagggc gccgacctca tagtgaacgc 21660 
gcccctcacc ctggccgccg cgtacgggca cccgcccgcc ccgtgggcct cggtgtcctg 21720 
gtggcccaac agcatgacct cggccttccc ggccgtcgaa tccgggcagc gccacctcgg 21780 
accgctgacg tccctgtaca accgctacac ccatcgcagg gcggcacgcg acgagtggga 2184 0 



gtggcgacgc cccgagatcg acggctaccg ccgacgcctc ggcctccggc ccttcggcga 21900 
cgagtccccg ttcctccgac tggggcacga ccgcccgtac ctgttcccct tcagccccag 21960 
cgtgctgccc aagccgcggg actggccgcg ccagagccac gtcaccggct actggttctg 22020 
ggaccagcac ggggagccgc ccgccgagct ggagtcgttc ctggaggacg gggagccccc 22080 
ggtggcgctc accttcggca gcacctggtc actccaccgg caggaggagg ccctccaggc 22140 
cgccctcgac gccgtccgtg gcgtcggacg ccgactggtc atggtcgacg gaccggacag 222 00 
cgacctgccc gacgacgtgc tccgcctgca ccaggtggac tacgccaccc tcttccccag 22260 
gatggccgcg gtgatccacc acggcggcgc cggcacgacc gccgaggtcc tccgggccgg 22320 
agtgccccag gtcatcgtgc cggtcttcgc cgatcacccc ttctgggcgg ctcgactgtc 223 80 
cagaacaggc gtcgccgccc ggccggtccc cttcgcccgc ttcagccgag aggcactggc 2244 0 
gcagagcgtc cgccaggcgg tcaccgatcc cgcgatggcg ggccgggcca ggcgactggg 22500 
cgaacgggtc tccaaggaac ggggagtgga caccgcctgc gacatcctcg agaagtgggc 22560 
ggagacggca cgcgccacgg cctgacacgg ccaccggcgg gcgggcccgg aagccgcacg 22620 
cccgccggcc gacgggtccc gggaccgcgc cgctacgccg acaaccggta ggcggagagc 22680 
cgcacggaga gcgtgacccg agtcggcgcc ggcagccgct ggatcgtctc cagatcccgc 22740 
tgcgcgtcac ggtgccaggc attgggcccc atgccgacca ggtgcgccag agcctggtgg 22800 
tcgagagcca tggtccgggt caactcctcc gtggcgacgg ccgagaagtg cggagcgagc 22860 
tgctccgcga gacgcgactc cttgccttcg tccacctgca gcaggccgag ggcgccgatc 22920 
acctcccgca ggtgatcggg cagaggagtg acaaccagga gaacgccacg gggatggaga 22980 
acgcgatgca gttcaggacc gttgcgggga gcgaacgtgt tgatcaccat gccggctgcg 23040 
gcatcccgca gcggaagcgt ctgccaggcg tcggtcaccg cggccgcgat ccgcggatgc 23100 
gccttcgcgg cacgccgcac ggcgtacttg gagatgtcca gcagcaggcc ctgggcatcg 23160 
gggaacgctt ccatgacccc ggcgtgatag tggcccgtcc ccccaccgat gtcgaccaca 23220 
cagccgggca cggccggatc ggccgtccgc cgcgccagat cgaccagcgc atccatcacg 23280 
gggtcgtagt gacccgccga caggaatgcg tcccgggcct ccaccatttc cttggtgtcg 23340 
gcccgcagct tcgtcgccct gggaagcaga ttcacataac cctgcttcgc gatgtcgaag 23400 
gagtgtccgg cggggcagaa aagtgcgcgg tcgccctgag ccagcgaagc accgcagtgc 23460 
gggcaggcga ggtagcgcac gatcctgttg agcatggggc accgttcctt cgggcgagtc 2352 0 
ggcagaccgg ccaaccctaa cgcaggcgcc cggccgccca ccgcccggcg cagggccgac 23580 
gaaccaccgt gacgtgcacc agccgcgcgt gagaactcct catgcgcgca ccctacggaa 23 64 0 
atcggcaggt caaccggcga ttcctgcggg aattccgagc gaaacggcct cactgtgttt 23700 
ccccgctgca tttcctcgct gaattcagcg aatcccggca gacgaccggc tctgccggcg 23760 
tgacagcccc tatcgatcga ccaggagttt cgatggcccc gaagagtggt gcgcagcgtt 23 82 0 
cgagcgacat agccgtcgtc ggcatgtcct gccgccttcc gggggcaccg ggcatcgatg 23880 
agttctggca tctgctgacc accggaggca gcgcgatcga gcgtcgcgcc gacggcacct 23 94 0 
ggcgcggctc cctggacgga gccgccgact tcgacgccgc cttcttcgac atgacccccc 24000 
gccaggccgc cgccgccgac ccgcagcaac gactcatgct ggaactcggc tggacggccc 24 060 
tggagaacgc cgggatcgtc cccggcagcc tcgccggcac ggacaccggc gtcttcgtcg 2412 0 
gcatcgcggc cgacgactac gcggcactcc tgcaccggtc cgccaccccc gtcagcgggc 24180 
acaccgcgac gggcctgagc cggggcatgg ccgccaaccg cctctcctac ctcctgggcc 24240 
tgcgcggtcc cagcctcgcg gtggacagcg cgcagtcctc ctcgctcgtc gcggtccacc 24300 
tggcctgcga gagcctgcgc cgcggcgagt ccgacctcgc gatcgtcggc ggcgtcagcc 24360 
tgatcctcgc cgaggacagc acggcgggca tggagctcat gggcgcgctc tcgccggacg 2442 0 
gccgctgcca caccttcgac gcacgcgcca acggctacgt acgcggtgag ggcggagcct 244 80 
gcgtcgtcct caagcccctg gagcgggcac tggccgacgg ggaccgcgtc cactgcgtcg 24540 
tccgaggaag cgcggtcaac aacgacggcg gcggctccac cctgaccacc ccccaccgcg 24600 
aggcccaggc cgccgtcctg cgggcggcgt acgaacgggc cggggtcggc ccggaccagg 24660 
tgtcctacgt cgaactgcac ggtacgggga cgccggtcgg cgaccccgtc gaggcggcgg 24 72 0 
ctctcggcgc ggtcctcggc acggcccacg gccgtaacgc cccgctgtcc gtgggatcgg 24780 
tcaagacgaa cgtcggccac ctggaggcgg ccgcgggcct cgtgggattc gtgaaggcag 2484 0 
ccctgtgcgt ccgcgagggc gtggtgccgc cgagcctgaa ccacgcgacg cccaaccctg 24900 
ccatccccat ggaccggcta aacctgcgcg tacccacgcg actggagccc tggccgcacc 24960 
cggacgaccg agcgaccggc cggctgcgac tggccggcgt ctcgtccttc ggcatgggtg 25020 
ggacgaacgc gcatgtggtg gtggaggagg cgccgcttcc ggaggccggg gagccggtcg 25080 
gggccggtgt gcctttggct gtggtgccgg tggtggtgtc gggtcgttct gcgggtgcgg 25140 
tggctgaact ggcctcccgc ttgaacgagt cggttcgttc ggatcggttg gtggatgtgg 25200 
ggttgtcgtc ggtggtgtcg cggtcggtgt tcgagcatcg gtccgtggtt ctggcggggg 25260 
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actctgccga 
tggtgtcggg 
gggtgaagtg 
cgatggcgcg 
tgggtgatgg 
tggtgtcgtt 
attcgcaggg 
cgcgtgtggt 
cttcggtgcg 
tgagtgtggc 
tggatcggtt 
ggtatgcgtc 
ccgatgtccg 
tcgatacggc 
tccaggagac 
cgcatccggt 
gctccgtcgg 
cggaggcgtt 
cccggacggt 
gctccgcgtc 
cggacacgat 
agcagatcgc 
acgcccggga 
ccggcgtcga 
tgatctacga 
gccgacccgc 
tcgtggggat 
tggtggcgtc 
ggggtctgtt 
tccttcatga 
tggcgatgga 
cgggcatcga 
cccaggaata 
ccggatcctc 
cggcggtgac 
gggcgctgcg 
aacccggcat 
aggcgtactc 
tcgagcggtt 
ccgcggtcaa 
cgcgtttgat 
tggagggcca 
cgacgtatgg 
tggggcatac 
ggcacggtgt 
cggccggcgc 
ggcgggccgg 
aggcgccggt 
cggtggtggt 
aggtcgctgg 
tgttcgagca 
atgctctggc 
gtggccggtc 
ggttgtgggc 
ccgggttggt 
tcgatgtggt 
cgttgggtgt 



gctgagtgcc 
tgtggcgtcg 
ggcggggatg 
gtgtgaggcg 
ggctgcgttg 
ggcggcgttg 
ggagatcgct 
ggtgttgcgt 
tctttcgcgg 
ggtggtgaat 
tgttgcggcg 
gcattcgagg 
tccggtgagg 
tggtctggat 
ggtcgagcgg 
gctgaccggg 
atccctgcgt 
cgtccagggg 
cgacctgccc 
ggcggcgccc 
ggacctcgcg 
gcggttgctc 
cgaggtgcgc 
gctgaagaac 
ctgcccgact 
ggagcaggcc 
ggggtgccgt 
gggggtggat 
cgatccggag 
ggcgggggag 
tccgcagcag 
tccgcacacg 
cggcccccga 
cagcagtgtc 
ggtggacacc 
cagcggtgag 
gttcgtggag 
ggactcggcc 
gtcggatgcg 
ccaggacggt 
ccgtcaggcg 
cggcacgggg 
gcagcgggat 
gcaggcggct 
cctgccgaag 
ggtgtccctg 
agtctcctcg 
tccggaggac 
gtcgggtcgt 
gtctggtcgg 
ccggtccgtg 
cgctgacgga 
ggtgttcgtg 
ggagtcggcg 
ggagtggcgt 
gcagccggcg 
ggtgccggat 



ggtttggatg 
gtcgggggtg 
gcgctcgggt 
gcgttcgccg 
gagcgtgagg 
tggcggtcgt 
gctgcggtgg 
gcgcgggtgg 
gccgaggtgg 
gcgccgtcgt 
tgtgaggcgg 
ttcgtggagc 
gggcggattc 
gcggagtact 
ctgttggcgg 
gcggtgcagg 
cgtgacgagg 
gtggaggtgt 
acctacccct 
acacgggaca 
ggacaacttc 
gaccaggtac 
gcggaggcga 
cacctccgtg 
cccctcgccg 
gtcgtccccg 
ctgccgggtg 
gcggtttctc 
ccgggggtgc 
ttcgacgcgg 
cggttgttgc 
cttcgcggtt 
ctccacgaag 
gcctcgggtc 
gcgtgctcgt 
tgcgacctcg 
ttctcacggc 

gatggcacgg 

gtacgtcatg 
gcgagcaacg 
ttggcggatg 
acgcgtctgg 
gcgggtcggc 
gccggtgtgg 
acgctgcacg 
ctgagggagc 
ttcggcgtga 
ggggaggcga 
tctgcgggtg 
ttggtggatg 
gtgctggcgg 
gtgtctcctg 
ttccctggtc 
gtgttcgcgg 
ctggcggatg 
tcgttcgcgg 
gcggtggtgg 



ctctggccgc 
gccggtcggt 
tgtgggcgga 
ggttggtgga 
acgtggtgca 
tgggtgtggt 
tggcgggtgg 
ctgaggaggt 
aggagcggtt 
cgacggtggt 
agggggtgcg 
cggtgcgtga 
cgttctattc 
ggttcgggaa 
atggtttccg 
agaccgcgga 
gtggactgcg 

cctggccggt 

tccaacgccg 
tccgaccgga 
gcgcggacgt 
gcgacggtgt 
cgttcaagga 
cccggaccgg 
ccgctcacta 
ccggcatccc 
gggtgtcgtc 
cgttccccac 
cggggcgttc 
ggttcttcgg 
tggagacgtc 
cacggaccgg 
gcgcagacgg 
gtatctcgta 
cgtcgctggt 
ccctcgccgg 
agcgcgggct 
gctgggccga 
ggcgtcgggt 
gactgacggc 

cgcggttggg 

gtgatccgat 
ctctgcggct 
cgggcgtgat 
tggatgagcc 
aggaggcgtg 
gtgggacgaa 
tcgagggcgg 
cggtggcgga 

tggggttgtc 

gggactctgc 
tcctggtgtc 
aggggacgca 
agtcgatggc 
tgctgggtga 
tgatggtgtc 
ggcattcgca 



tgacggagtg 
gttcgtgttc 
gtctgctgtg 
gtggcgtctg 
gccggcgtcg 
gccggatgcg 
tctgtcgttg 
tttgtcgggt 
ggcgggtggg 
ggcgggtgag 
ggcgcgtcgg 
gcggttgttg 
gacggtggag 
tctgcgtcgg 
ggtgttcgtg 
gactgcgggc 
tcgcttcctg 
gctgttcgac 
gcaccactgg 
cgagaccgcc 
ggcgtcgttg 
cgccacggtc 
actgggcgtc 
actgcacgtc 
cctccgcgac 
ggtcgacgaa 
gccggagggg 
ggatcggggt 
gtatgtgcgt 
tatctctccg 
gtgggaggcg 
cgtctacgcc 
atacgagggc 
cgtgctgggt 
cgcgctgcac 
cggcgcgacc 
gtctgcccac 
gggggcgggt 
gctggcggtc 
gccgaacggg 
tgtggctgat 
cgaggcgcag 
tggttcgctg 
caagatggtc 
gacggcggag 
gccgcgtggc 
cgcgcatgtg 
tgcgcctttg 
gctggcgggc 
gtcggtggtg 
cgagctgaat 
gggtgtggcg 
gtgggcgggg 
gcggtgtgag 
cgggtctgcg 
gctggcggag 
gggggagatc 



tctcctgtcc 
ccgggtgcgg 
tttgcggagt 
gcggatgtgc 
ttcgcggtga 
gtggtggggc 
gaggacgggg 
ggggggattg 
ggtggtgggt 
ttgggggatt 
ctggagttcg 
gaggggttgg 
gctgcggagt 
ccggttcgct 
gagtgcggcg 
cgggagatct 
acctctgcgg 
ggcaccggcg 
gcacccgacg 
gcggttccag 
cccaccaccg 
ctcggactgg 
gaatcgctga 
cccacctcgc 
gagctcttgg 
ccgatcgcga 
ttgtgggatc 
tgggatgtgg 
gagggcgggt 
cgtgaggcgt 
ttggagcggg 
ggagtgatgg 
tatctgctga 
ctggaagggc 
ctggccgtgc 
gtcatggccg 
ggacggtgca 
gtgctgctcg 
gtgcgtggtt 
cggtcccagt 
gtggatgtgg 
gcgttgttgg 
aagtcgaacg 
atggcgatgc 
gtggactggt 
gagcgtgtgc 
gtggtcgagg 
gctgtggtgc 
cgggtcagcg 
tcgcggtcgg 
gccggtct'gg 
tcgggtgagg 
atggcgctcg 
gcggcgttcg 
ttggagcggg 
ttgtggcggt 
gctgctgcgg 



25320 
25380 
25440 
25500 
25560 
25620 
25680 
25740 
25800 
25860 
25920 
25980 
26040 
26100 
26160 
26220 
26280 
26340 
26400 
26460 
26520 
26580 
26640 
26700 
26760 
26820 
26880 
26940 
27000 
27060 
27120 
27180 
27240 
27300 
27360 
27420 
27480 
27540 
27600 
27660 
27720 
27780 
27840 
27900 
27960 
28020 
28080 
28140 
28200 
28260 
28320 
28380 
28440 
28500 
28560 
28620 
28680 
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tggtggcggg 
tgataggccg 
tggtggagga 
cctccgccac 
aggtggaggg 
tggaggacct 
gcatcccgtt 
ggtactggtt 
tggcggatgg 
tgcaggagac 
acgagggagg 
gggtgtcctg 
atcccttcca 
cgggggtcca 
cgtcgcgtct 
cgcggatcgc 
tgtcggtcga 
cggccgaaga 
tacgggccca 
ctgtcggcga 
tggtgcctgg 
ccggtctcga 
cgcgtacggc 
aggtggcggt 
agccgtcggg 
tgggcgccat 
tgctgaccgg 
gggcgtccgg 
ccgcgctgct 
acggaacggt 
cggccgccgt 
tcgcctccgt 
cggctctgga 
gttggggcct 
gtcgtggaat 
accagggcgc 
cggcggcgct 
agtccgaggg 
agcgcctcgc 
ccgaagcggc 
tcaaggacgc 
ccaccggtgt 
cggacttcct 
cggccgacac 
cctgccgcta 
aacgggacgt 
atccggagcc 
cgggggagtt 
cgcagcagcg 
cgcacacgct 
cgacccggct 
ggagtgtggc 
tggacacggc 
gtggtgagtg 
tcgtggagtt 
ctgctgccga 
cggatgcggt 



tggtctctcg 
tgagctggcc 
gcgtctggcg 
ggtcgtcgcg 
ggttcgggcg 
gaaagccgag 
ctattcgacg 
cgggaatctg 
tttccgggtg 
cgcggaatcc 
tctgcgccgc 
gccggcactg 
gcgtcggcgt 
ggacggattg 
tgacggccgg 
ccacgacctc 
cgtgacgacg 
ccaggaaccg 
tggcccgaac 
tgccgggttc 
tgaggtgccg 
acttcccgac 
ggggcttgcg 
gcgcccctcg 
agcgaagacg 
cggcactcgg 
ccgccgcggt 
agtccaggtc 
cgacgcgcat 
cgacacgctc 
tcacctgcac 
caccggcgta 
cgcgctcgcc 
ctggggtggc 
ccgcgctctt 
cacctgccgc 
gcggcgcggg 
ggttgcacgg 
atcgcgctcc 
tgccgtcctg 
cgggttcgac 
cgtccttccc 
gtacggcgaa 
gacccgcccg 
cccgggcgag 
catcggcccc 
gggggtgccg 
cgacgcgggg 
gttgttgctg 
ccgcggctca 
gcacgaggca 
ttcgggtcgt 
gtgttcgtcg 
tgaccttgct 
ctcgcggcag 
tggcacgggc 
gcgtcatggg 



ctggaggatg 
gggcgcggtg 

gggtgggcgg 

ggtgatgtgg 
cgtgttctgc 
cttgaacaga 
tccgaagccg 
cgtcggccgg 
ttcgtggagt 
accggtcgcc 
ttcctgacct 
ttcgacggca 
tactggctgg 
tcgtatgagg 
tggctgctcg 
cagcacgccc 
atcgaccgcg 
cttgggcgag 
gtaccgactt 
ggtgttccgg 
gagacggcgg 
cgttggggtg 
gtgcgggccc 
ggtgcctacg 
gagtggcgac 
gtggcccgct 
gccgggaccc 
acgctcgccg 
ccgccgaccg 
actcccgctc 
gagctcaccg 
tggggtaacg 
gagcagcgcc 
ggcggcatgg 
gagcccgcca 
accgtcgtcg 
cggctcttcg 
gaggacgccg 
gaggccgaac 
cgtcacgaca 
tccttgaccg 
gtcaccgtcg 
gcactgggcc 
gccgccgccc 
gcccgttccc 
atgcccacgg 
gggcgttcgt 
ttcttcggta 
gagacgtcgt 
cagaccggcg 
cccgtggagt 
atctcgtatg 
tcgttggtgg 
cttgcgggtg 
cgggggttgg 
tgggccgagg 
cgtcgggtgc 



gcgcgcgtgt 
ggatggcgtc 
ggcgtctggg 
atgcggtggg 
cggtggacta 
ttctggccgg 
cgcagatcga 
tgcggttcca 
gtggcgcgca 
aggtgtgtgc 
ctgcggcgga 
ccggcgcccg 
agtcacgtcc 
tggtgtggaa 
tcgtgcccga 
tcaccaccca 
ccgacctgtc 
tggtgtccct 
ccgtcgccgc 
tgtgggcggt 
gtgcgcaact 
gtctgatcga 
tggccgccgg 
gccggcgtgt 
cgcgtggcac 
ggctggcccg 
ccggcgcgga 
cctgcgacgt 
ccgtcttcca 
acctggacgg 
cccacctgga 
gcggccaggc 
gtgccggcgg 
ccgagggtga 
ccggcatcga 
acgtggactg 
cggatctgcc 
gaaccgtcga 
agcgacgcat 
cgacggacct 
cgctggagct 
tcttcgacca 
tgtccgcggc 
ccgaagagcc 
ccgaggaact 
atcggggttg 
atgtgcgtga 
tttctccgcg 
gggaggcgtt 
tctacgcggg 
tcgaaggcca 
tgctgggtct 
cgctgcatct 
gggtgacggt 
ctgcggacgg 
gtgtgggcgt 
tggcggtggt 



ggtggtgttg 
ggtggcgctg 
tgtggcggtg 
ggagtttgtg 
cgcctcgcac 
catcggcccg 
cacggctggt 
ggagacggtc 
tccggtgctg 
ggtcggatcc 
ggcgttcgtc 
cacggtcgac 
tcctgcggcg 
gagcctgccg 
aaccctggac 
cggcgccacg 
ggcgcggctc 
cctggggtgg 
ctccctggca 
gacgcggggt 
gtgggcgctc 
tcttccggcg 
gatcgccgat 
agttcaggca 
cgtgctcgtc 
gaacggagcc 
cgagctggcg 
gtccgatcgt 
cacggccggt 
ggtcctgagc 
cctggacgcc 
cgggtacgcc 
acttgcggcg 
cggcgaggtg 
ggcgctgcag 
gggtcagttc 
cgaggtgcgg 
gcccggcgcc 
gctcgtcgag 
cctggcgccg 
ccgtaaccgg 
cccgaacccc 
caggtcttcc 
gatcgcgatc 
gtggaagttg 
ggatgtgggg 
gggcgggttc 
tgaggcgttg 
ggagcgggcg 
gatgttccac 
cttgctgacg 
ggaggggccg 
ggcggtgcgg 
gatggcggag 
gcggtgcaag 
gctggcggtg 
gcgtggctcg 



cgtgcgcggt 
ccggtcgcgg 
gtcaacggac 
accgcgtgcg 
tcggcgcacg 
gtgaccggtg 
ctggacgcgg 
gagcggttgc 
acgggggcgg 
ctgcgtcgtg 
cagggggtcg 
ctgcccacct 
gttgttccgt 
gtacgggagt 
gccgacggca 
gtctcccgtg 
accacgagcg 
gccgagggag 
ctcgtgcagg 
gcggtgtccg 
ggccgggtcg 
gatgccgatg 
ggtgaggacc 
gcccaccggg 
accgggggaa 
gaacacctgg 
ggagagctga 
gccgcgctgg 
gtactgaacg 
cccaaggcga 
ttcgtcctct 
atggccaacg 
acctccatca 
agcctcaacc 
cggacgctcg 
gctcctcgta 
cgtgtcctgg 
gtgctcgccg 
ttggtacgag 
cgcaggtcgt 
ctgaacaccg 
ggtgcactgg 
gcgagcgata 
gtcggaatgg 
ctcatcgacg 
ggtctgttcg 
cttcatgagg 
gcgatggatc 
ggcatcgatc 
caggagtacg 
gggacgtccg 
gcggtgacgg 
gcgttgcgga 
ccgggtgtgt 
gcgttcgcgg 
gagcggttgt 
gcggtgaatc 



28740 
28800 
28860 
28920 
28980 
29040 
29100 
29160 
29220 
29280 
29340 
29400 
29460 
29520 
29580 
29640 
29700 
29760 
29820 
29880 
29940 
30000 
30060 
30120 
30180 
30240 
30300 
30360 
30420 
30480 
30540 
30600 
30660 
30720 
30780 
30840 
30900 
30960 
31020 
31080 
31140 
31200 
31260 
31320 
31380 
31440 
31500 
31560 
31620 
31680 
31740 
31800 
31860 
31920 
31980 
32040 
32100 
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aggacggtgc gagcaatggg ttgacggctc cgaacggtcc gtcgcagcag cgggtgattc 32160 

gtcaggcgtt ggcggatgcg cggttgggtg tggctgatgt ggatgtggtg gaggggcatg 32220 

ggacggggac gcgtctgggt gatccgatcg aggcgcaggc gttgttggcg acgtatgggc 32280 

agcgggatgc gggtcggcct ctgcggcttg gttcgctgaa gtcgaatgtg gggcatacgc 32340 

aggcggctgc cggtgtggcg ggcgtgatca agatggtcat ggcgatgcgg cacggggtcc 324 00 

tgccgaagac gctgcacgtc gatgaggtct ctccgcacgt cgactggtcg gcgggcgcgg 32460 

tgtccctgct gacggagcag gagccgtggc cccgtggtga gcgcgtacgg cgggctggtg 32520 

tctccgcgtt cggtgtgagt gggacgaacg cgcatgtggt ggtggaggag gcacctgctt 32580 

cggaggcgcc ggtcgcggtg gagccggtgg agccgggggc tgtggggctt cttccggtgg 32640 

tgcccgtggt ggtgtcgggt cgttctgcgg gtgcggtggc tgaactggcc tcccgcttga 32700 

acgagtcggt tcgttcggat cggttggtgg atgtggggtt gtcgtcggtg gtgtcgcggt 32760 

cggtgttcga gcatcggtcc gtggttctgg cgggggactc tgccgagctg agtgccggtt 32820 

tggatgctct ggccgctgac ggagtgtctc ctgtcctggt gtcgggtgtg gcgtcggtcg 32880 

ggggtggccg gtcggtgttc gtgttcccgg gtgcgggggt gaagtgggcg gggatggcgc 32940 

tcgggttgtg ggcggagtct gctgtgtttg cggagtcgat ggcgcggtgt gaggcggcgt 33000 

tcgccgggtt ggtggagtgg cgtctggcgg atgtgctggg tgatggggct gcgttggagc 33060 

gtgaggacgt ggtgcagccg gcgtcgttcg cggtgatggt gtcgttggcg gcgttgtggc 33120 

ggtcgttggg tgtggtgccg gatgcggtgg tggggcattc gcagggggag atcgctgctg 33180 

cggtggtggc gggtggtctg tcgttggagg acggggcgcg tgtggtggtg ttgcgggcgc 33240 

gggtggctga ggaggttttg tcgggtgggg ggattgcttc ggtgcgtctt tcgcgggccg 33300 

aggtggagga gcggttggcg ggtgggggtg gtgggttgag tgtggcggtg gtgaatgcgc 33360 

cgtcgtcgac ggtggtggcg ggtgagttgg gggagttgga tcggtttgtt gcggcgtgtg 33420 

aggcggaggg ggtgcgggcg cgtcggctgg agttcgggta tgcgtcgcat tcgaggttcg 33480 

tggagccggt gcgtgagcgg ttgttggagg ggttggccga tgtccgtccg gtgagggggc 33540 

ggattccgtt ctattcgacg gtggaggctg gggagttcga tacggctggt ctggatgcgg 33600 

agtactggtt cgggaatctg cgtcggccgg ttcggttcca ggagacggtc gagcggttgt 33660 

tggcggatgg tttccgggtg ttcgtggagt gtggtgcgca tccggtgctg accggggcgg 33720 

tgcaggagac cgcggagact gcgggccggg aggtgtgtgc ggttggttcg ctgcgtcgtg 33780 

acgagggagg tctccgtcgc ttcctgacct ctgcggcgga ggcgttcgtc cagggggtgg 33840 

aggtgtcctg gccggtgctg ttcgacggca ccggcgcccg cacggtcgac ctgcccacct 33900 

accccttcca acgccgccac tactgggcac agtcctcgcc cgccggcgcc ggcagctctg 33960 

ctgcggcccg cttcggtatg acctgggagg agcatccgct cctcggcggc gcgctgccgc 34020 

tcgcggactc cggcgagctg ctgctcgtcg ggaggatctc cccggcctcc cactcctgga 34080 

tcgccgacca caccgtggcc gggaccgccc tgctgcccgg gacggccttc gtcgacatgg 34140 

cactgcacgc cgccgcggtc gcgggctgtg cgggtgtgga ggagctgagc atcgaggccc 342 00 

cgctgccggt gcacggcggg atccggctcc aggtggtgat cgacgagccc gactcctccg 342 60 

cgcggcgccg cgtgagcgtg ttcgcgaggc cggaagagga agacggggac gccggccgct 34320 

ggacccgaca cgccaccggc gtgctgaccc ccgacgtcgc ccccgagccg ggccggccgc 343 80 

agtggtgccg gcaggcctgg ccgccgagcg gctccgtccg ggtggaggcg tcggagctct 3444 0 

acgaccggtt ctccgcgctg ggatacgact acggcgaggt cttcgccggg gtcgaggccg 34500 

tctggctgcg cgagggcgag gccttcgccg aggtccgcct gcccacgggc gcggcgcccg 34560 

acgccgagcg gttcggggtg caccccggcc tcctcgacgc ggctctgcac ccctggctgc 34620 

tgggcgactt cctgtcgcgg cccgacggcg gatccgtact gctgccgttc gcgtggcgcg 34680 

gcatcacgct ccacacggcc ggtgccgacg cgctgcgggt ccgtctcgga ccggccggag 34740 

aaggcgctct gtcgctcgaa gccgtcgacc tctccggtgc cccggtgctg tcgatggacg 34800 

cactggtgct gcgtccgctc gcccaggacc gcctggcgga actggtcggc ggcacgacct 34860 

ccaccccgct gtaccgcgtg gactggcagc ggagcccgat cgcgaggacg gcgccgtcgg 34 92 0 

ccacggggct cttcggctcc ctcccgtccg gtgccgtccg ccgctgggcg gtcgtcgggc 34980 

a 999cggtgt cgccgcacgg tacgcgacgg cggaacccgg cacggggtgc gtcggggtct 35040 

tccccgacct ggacgcactg cgtacgacgc tggactccgg agcggacggc cccgacatcg 3 5100 

tcctcgccga cttcggggcc cggccaggcg acgccgcgcc gcacgggacg gatccggccg 35160 

acggcgcacg cgacacggtc cggcgggggc tcgccctcat acagggctgg ctgtccgacg 35220 

agcgcttcgc cgccgcgcgt ctcgccgtgc tcaccgagca cgccgtcgcc accgaggcgg 3 5280 

acacccgccg gacggacctc gcgggctcgg cactgtgggg gctgatgcgt tcggcgcaga 35340 

ccgagcaccc cgaccgcttc gtcctcgtcg accacgacgg gcaggacgcc tcgtaccgga 35400 

cgctgcccac cgcgctcgac agcgaaatcc cgcaactggc gctccgagcc ggggagacgc 3 5460 

tggcccccga actggcggtc ctgccgagtc cggccgacgg ggggcccgcg acaagcgcgg 35520 
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cgttcgatcc cgaaggcacg gtactcgtca ccggagccac cggcaccctc ggcagcctgc 35580 
tggcccggca cctggtcacg gcacacggcg tacggcatct gctgctgctc agccgcagcg 35640 
gacgcgaagc cgcgggggcc gccgaactgg agcgtgaact ccgtcaacgg ggagccgagt 3 5700 
tccagctcct ctcctgtgac gcgacggacc gggcagcgct gaaggaggcc ctcgccaccg 35760 
tccccgccgc ccacccgctg accgcggtga tccacacggc cggcgtcctc gacgacggcg 35820 
tcgtcgaggc gctgaccccc gaacggctgg accgcgtgct gcgccccaag gcggacgccg 35880 
cgctgaacct gcacgacctg accgagggaa tgccgctgaa ggcgttcgtc ctgtactccg 35940 
999cggtcgg actgctgggt ggagcgggcc aggccaacta cgcggcagcc aacgcgttcc 36000 
tggacggcct ggcccaacac cggcacgcgc aagggctgcc cgcggtgtcc ctggcatggg 3 6060 
gactctggag cgccaccagc acgttcaccg accatctcgg cgaggtggac ctgcggcgca 36120 
tggagcggtc cggcatcacg ccgctcacgg acgagcaggg ccttgacctg ttcgaccggg 36180 
ccctcggcgc cgcggtggac gcgccgcagc tctgcgtgat ggggctggac acggcggcgc 3 6240 
tgcgccggca ggcggccgag cacgggccga cttcgatgcc tcctctgctg cgtacgctgg 36300 
cggcgcctcc cgtacggcgc ggcgcggggc gctccggccg gggcggacgg gcggcgtccg 363 60 
ccacggacgc gccgagccgg gcgcaggccc tgcgcgagcg actgacgggc ctggacgcgg 36420 
cggcacggcg ggacgaactc ctggtcctgt cgcaggcgca gttggccgat gtgctgggct 36480 
tcgccgacaa gaccgcggtg gaccccgttc gttccttccg cgagatcggt ctggactcgc 36540 
tgaccgccgt cgagctgcgc aaccggctcg gtgtcgtcac cggactgcgg ctgccgccgg 3 6600 
cgctggtctt cgaccacccc aacctcgacg cgctcgcggc ccacctggcg gagctcctcg 36660 
cggctgaggg ccgggacgac gcgggcgccg cggcgctctc gggaatcgac gccctggacc 3 6720 
gggcggtccg ggagatggcg gccgacgaca cgcgccgtga cgccgtccgc cgacgcctcg 36780 
cggaactgct ggcggtggtc ggcgacgccc cgcgggacgg cggccgcgcc ccacgggcgg 36840 
ccgccgacgc gggaggccgc gacgctcaag cggaccccga cctgctgggc cggctggact 36900 
ccgcctccga cgacgatctg ttcgcgttca tcgaagacca gctgtgagcg ggacgccgcg 36960 
cgcgttcccc acccgtccct aagcgccgca tcaggcgcac tcgcaccgac acgagcacgc 37020 
aggccaggag ggtccggtcg atgacggcca acgatgacaa gatccgcgac tacctgaagc 37080 
gggtcgtcgc cgagctgcac agcacgcggc aacggctcaa cgccttggag cacgacgccc 37140 
gcgagcccat cgccatcgtg gggatgagct gccggctgcc cggcggggtg accacccccg 37200 
agagcctgtg gaggctggtc gactccggca ccgacgccgc ctcgccgttc cccgacgacc 37260 
ggggctggga cctggacgcg ctccaccatc cggagtcggg agccgtccac tcccgcgagg 37320 
gcggattcct ccacgacagc gcggacttcg acgcggagtt cttcggcatc agcccgcgag 37380 
aggccctggc catggacccg cagcagcggc tgctgctgga gaccgcctgg gaggtgttcg 37440 
agcgcgccgg catcgacccg gtctccgccc gcggctcccg cacgggggtg tacgcgggcg 37500 
tcatgtacca cgactacggc gcccggctga acgagatccc gccgggcctc gagggctacc 37560 
tggtcaacgg cagcgcgggc agcatcgcct cgggccgggt ggcctacacc ctcggtctgg 3762 0 
agggccccgc cgtcaccgtc gacacggcct gctcctcgtc actggtcgcc gtgcacctgg 37680 
cggcacaggc actgcggcgg cgggagtgcg acatggcgct cgcgggcggc gcgaccgtcc 37740 
tgtccacccc cgacctgttc atcgacttcg cgcgactcgg cggcctggcc tccgacgggc 37800 
gctgcaaggc gttctccgac gccgccgacg gcaccagctt cgccgagggc gccggcctgc 37860 
tgctcctcat gcggctgtcg gacgcggtgg ccgagggcca caccgtcctg gcggtcgtcc 37920 
gaggctccgc cgtcaaccag gacggggcga gcaacggcct gacggccccc aacggcctcg 37980 
cccagcaacg cgtgatccgc gaggcgctcg ccgacgcgga cctggacccc gaccagatcg 38040 
acgcggtgga ggcgcacggc accggaacca ggctcggcga ccccatcgag gcgcaggccc 38100 
tgctgcacac gtacggcacg agccgcagcc ccgaacgacc cctgtggctc ggttcgctga 38160 
agtccaacat cggccacacc caggccgccg ccggagtggc cggagtcatc aagacggtgc 38220 
tggcgatgcg ccacggacgg ctgccccgca cactgcacgt cacccgcccc tccagccggg 38280 
tggaatggtc ggcgggcgcg gtggaactgc tcacgcgggc acaggactgg cccggccagg 38340 
ggaacgcccc gcgccgcgcc ggagtgtcgt ccttcggtgc cagcggcacc aacgcacacc 38400 
tgatcctgga aggcgtcccg gacggcgaca tcacggtcgc ggagacccga ccggccaccg 3 8460 
gcggcggcgc ctggccgctc gcgggccgga ccgaagcggc cctgcgcgca caggcccggc 3 8520 
ggctccacga ccacctcgcc gcccgccccc acgtctcacc cgccgcggtc gggcggacgc 38580 
tggtccgctc ccgcacggcg ttcgagcacc gggccgtcgt cctcggacag gacaccgccg 3 8640 
acctcctgag cggcctcgcg gagctggcgt ccggcggcgc tcacggaccc ggcgtgatca 38700 
ccggccgggc cgcgcgcggc cgccgtaccg cactgctctt caccggacag ggcagccagc 38760 
ggccgggtgc cggacggcat ctctacgagc ggtacgaggt gttcgcccgc gccctggacg 3 8820 
agacggccgc ggcactcgac cggcacctcg accgcccgct gcgcgacgtg atgttcgcgg 3 88 80 
agccgggcgg cgcgacggcc ggactcctcg accgcaccga gtacacccag cccgcactgt 38940 
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tcgccctgga agtcgccctc ttccgactgg tgaccgccgg gggcctgcgc cccgacgcac 39000 
tcctcgggca ctccgtcggc gaactggccg ccgcccacgt cgccggagtg ttcaccctgc 3 9060 
ccgacgccgc ccgcctggtg acggcgcgag gccgactgat gggcgagctg ccggccggtg 3 912 0 
gcgccatgat ggcgatccag gcgagcggcc cggagatcga ggagacgatc acggcgctcg 3 9180 
cggcccaccg gtcggcgcgc gtcgccgtcg ccgcactcaa cggtcccgac gccaccgtga 39240 
tctcgggcga cgaggacgtg gtcgccgaac tcgccacgct gtggcgggag cggggccgcc 39300 
gcaccagggc gctgcccgtc agccacgcct tccactcgcc gcacatggac gccgcactgg 39360 
aaccgttcgc ccggatcgcg cgcgacgtct cctacgccga accgcgcatc ccggtggtct 39420 
ccaacctgac cggcggcatc gcgtcggcca cgacgctgtg cgcccccgag tactgggtgc 39480 
gccacgcgcg cgaggccgtg cgcttcagcg acggcttccg cgccctgcgc gaccagggga 3 954 0 
tcgacacctt catcgagctc ggaccggacg gcgtgctgtc cgccctgggc cgcgactgcc 3 9600 
tccgcgagga ggaaggagac gccccacgcc aggacggctc ggcggacccc gacacgaccg 39660 
gctcccgcgc cgacgggggg cggcgacccg tgctgacggt gccgctgctg cgccgggacc 3 972 0 
gcgacgagac gaccacctgc ctcggggccc tggccaccgt ccacacccac ggcgtccccg 39780 
tcgacctcgc ggccgtgcac ggcgcccccg aggggcccgc cgtcgagctc cccacctacg 39840 
ccttccaacg cacgcgctac tggctggacg ccccggcccc cgccgccggc cccaccgcca 39900 
ccggtctgga ggcgacggac cagcccctgc tcccggccgt catcgacctg cccgacgggg 39960 
aaggcaccgt acggaccgga ctgctctccc tgcgcaccca tccgtggatc gccgaccacc 40020 
gcgtccgcga ccacgccgtg gtgcccggag cggccctgct ggacgtcgcc gcctgggcgg 40080 
gcaccgaagc gggctgcccc cgggtcgccg aactgacctt cgccacgccc ctcgtcctgc 40140 
ccgagaacgg agaaggagtc cgactgcgcg tgacggtcag cggccccgac gcggaaggca 402 00 
tccgttcgct acgcatcgac tcccggcccg ccgacacggt ccgtaccgcc gatgccccct 40260 
ccgactggac ccgccacgcg tccggcaccc tcgtccccgc acccgaggag gccggcgacg 4 032 0 
gcaccggcgt gccgaccgaa ctgctcggcg cctggccccc ggccgacgcg accccggtcg 4 03 80 
ccctcgacgc ggacgccgtc gcggccgagt atcagcgcct cgcggccggc ggcgtgacgt 40440 
acggccccgc gttccgggca ctgcgcgccg tctggcgccg cggcgcagag gtcttcgccg 40500 
aggtccggct tcccggccag gcggccgccg acgcctcgcg gtacggcatg cacccggccc 40560 
tgctggacgc cctgacgcac gccaccgggt tcggcgagcg gtccaccgag gcccgcggcc 40620 
tggtcccgtt cgcctggagt gacgtccgga tccacgtccg cggcgccgac tccctgcgcg 40680 
tacgcatcgc gccggccggc cccgacgccg tgaccgtcgc cgcggtcgac ccgacgggcc 40740 
gcccggtcct cgccgcccgc tcgctcacgc tgcgccccct ggcggagagc cggttccagg 40800 
acccggaggc ggacagcacg ccgctgtacc gactggagtg gacaccggcc cccggttccg 40860 
tgaccgggca cgccggtcca aggcaggcgg cagcggagtg gggcgtcctc ggcgacccgg 4 0920 
tccaggccct cctcgacgcc gtgcgcgacg gggcggaggc acccgtgcga acccatgacg 40980 
acctgctcgc gctcgcggcc tccgacacgg ccccgcccga ccatgtgctg gcgctgctgg 41040 
gccacgacgg ggacgctctc gccacgggcg cccacgacct ggccgcacgc gccctggccc 41100 
tggtacaggg ctggctgacc cacgcccgct tcgccgacgc gcgactggtc gtgctgacgc 41160 
agggggcggt gacggccggc acgagccccg tccacccggc cgcggccgcc gcctgggggc 41220 
tgctgcgcag cgcacagtcc gagcacccgg gccgcttcgt cctcgtcgac gcggaccccg 41280 
ccgacccggc cgcctcgtac cgttccctgc cacgggccgt cgcctccggg gcgtcccaac 41340 
tcgccctgcg cggcgccgag atcctcgtcc cccggctcgc ccggggaacg gaccgacagg 414 00 
ccaccgtgcc cggacacccc ggcgacgtca ccgcaccgga gacgaccgct gcccccgagc 41460 
cggccccgtc cggcaccccc tccggcccct ggcccgcgga cggcaccgtg ctcgtcacgg 41520 
gcggaaccgg gaccctgggc aaggccgtgg cccggcacct cgtgaccaag cacggtgtcc 41580 
ggcacctgat cctggccggt cggcgaggcg cggacacccc cggggcggcc gacctggcca 4164 0 
ccgaactgac cggcctgggc gccaccgtga acatcgtccg ctgcgatgcc gccgaccgct 41700 
cggcgctcga aggcgtcctg gccgccgtcc ccgccgcgca cccgctcacc gccgtcgtgc 41760 
acaccgccgg agtgctcgac gacggcatcg tcacggcgca gacgccccga cgcctctcgg 41820 
cggtcctgcg cgccaaggcg gacgcggtca gccacctgca cgaactgacc cgcgacctgg 41880 
acctgtccgc cttcgtcctc ttctcatcgg ccgccggaac cctcggcagc cccggccagt 41940 
ccggctacgc ggccgccaac agcttcctcg acgcgttcgc cgcctggcgg cgagcgcagg 42 000 
gcctccccgc cgtgtccctg gcatggggac tgtggggtga cggcggtgac ggtcgtgacg 42 060 
gcggtggctc ggcggccgac ggcatgggag cgagcctggc cgccgccgac ctggcacggc 42120 
tgcgccgttc cggcatcctc ccgctcgacc cggccgaagc gctgcgcctg ttcgacgagg 42180 
cctgcgaccc cgccaggacc gaggccgtac tgctgccgat ccgcctcgac ctgaccggcc 42240 
tgcgcgcccg ttccgcccgc ggcgccgtac acgcgagcgt ggtgcccgaa gtgctgcaca 42300 
ccttggtgcc cccgcccgcc ggtgccggat ccccggccgg tgccgacgcg tcggatcccg 42360 



13 



cggcgggcca ggcgcccccg gccccggcgt ccgacaccct ggccgaacgg ctcgccggga 42420 
agccccgagg cgaacggctc accgccctca ccgaactggt acgcaccgag atcgcctcgg 42480 
tactcgggca ccccgactcc ggccgcgtcc agctccagtc ctccttcaag gagtccggct 42540 
tcgactcgct caccgccgtc gaactccgca accggctcac cgcggccacc ggaacgaagc 42600 
ttcccgccac cctcgtcttc gaccatccga cacccgcggc actcgtcgac cacctggaac 42660 
aggaactgcc gaaggcagca caggagatcc cggcggacct cccggccgtt ctcgacgcac 4272 0 
tcgaccggat ccgggacgga ctcgccaccg ccgccaccga cgacagcagc cgcgaccaca 42780 
tcgcggagcg tctccaggcg ttgctcggca cgctcacctc ggctgcgggc gtcagccgcc 42 84 0 
cgaccggcag cccgggcgag cacgaccggc agggccccga tgagctgtcg ctcggccaac 42 900 
gactcgccgc cagcagcgac gacgaactct tcgacctctt cgacagcgac ttccgatcga 42960 
cgtagcccag ggccaccctt ccgcctccgc cgcccgcccc acacccctgg agaacagcac 43 02 0 
gatgtcttcc acatcgcccg ccaccaacga agagaagctc cgcgactacc tccgccgcgc 43080 
catgaccgac ctgcacgagg cccgcgagca gatccgccgg accgagtcgg ccaggcacga 4314 0 
gccgatcgcg atcgtgggga tggggtgccg tctgccgggt ggggtgtcgt cgccggaggg 432 00 
gttgtgggat ctggtggcgt cgggggtgga tgcggtttct ccgttcccca cggatcgggg 43260 
ttgggatgtg gggggtctgt tcgatccgga gccgggggtg ccggggcgtt cgtatgtgcg 43320 
tgagggcggg ttccttcatg aggcggggga gttcgacgcg gggttcttcg gtatctctcc 43380 
gcgtgaggcg ttggcgatgg atccgcagca gcggttgctg ttggagacgt cgtgggaggc 4344 0 
gttggagcgg gcgggcatcg atccgcacac gctccgcggc tcacggaccg gcgtctacgc 43500 
cggagtgatg taccacgact acggcagcac cgcgaccgtc tccgtcgcct ccgacgacga 43560 
gaccgccgga ttcctcggca cggggacgtc cgggagtgtg gcttcgggtc gtatctcgta 43620 
tgtgctgggg ctggaggggc cggcggtgac ggtggacacg gcgtgttcgt cgtcgttggt 43680 
ggcgctgcat ctggcggtgc gggcgctgcg gagtggtgag tgtgaccttg ctcttgcggg 43740 
tggggtgacg gtgatggcgg agccgggtgt gttcgtggag ttctcgcggc agcgggggtt 43800 
ggctgcggac gggcggtgca aggcgttcgc ggctgctgcc gatggcacgg gctgggccga 43 860 
gggtgtgggc gtgctggcgg tggagcggtt gtcggatgcg gtgcgtcacg ggcgccgggt 43 92 0 
cctggcggtc gtgcgtggtt ccgcggtcaa ccaggacggt gcgagcaatg ggttgacggc 43 98 0 
tccgaacggt ccgtcgcagc agcgggtgat tcgtcaggcg ttggcggatg cgcggttggg 4404 0 
tgtggctgat gtggatgtgg tggaggggca tgggacgggg acgcgtctgg gtgatccgat 44100 
cgaggcgcag gcgttgttgg cgacgtatgg gcagcgggat gcgggtcggg ctttgcggct 44160 
tggttcgctg aagtcgaacg tggggcatac gcaggcggct gccggtgtgg cgggcgtgat 44220 
caagatggtc atggcgatgc ggcacggtgt cctgccgaag acgctgcacg tggatgagcc 442 8 0 
gacggcggag gtggactggt cggcgggcgc ggtgtccctg ctgagggagc aggaggcgtg 4434 0 
gcctgaggtg gggcgtctgc gtagggctgc ggtgtcttcg ttcggtgtga gtgggacgaa 44400 
cgcgcatgtg gtggtggagg aggcacctgc ttcggaggcg ccggtcgcgg gggagccggt 44460 
ggagccggtg gagccggggg ctgtggggct tcttccggtg gtgccggtgg tggtgtcggg 4452 0 
tcgttctgcg ggtgcggtgg cggagctggc ctcccgcttg aacgagtcgg ttcgttcgga 44580 
tcggttggtg gatgtggggt tgtcgtcggt ggtgtcgcgg tcggtgttcg agcaccggtc 44640 
cgtggttctg gcggaggact ctgccgagct gcataccggt ctggttgctg tcgggactgg 44700 
ggtgccgtcg cctggcgtgg tgtcgggtgt ggcgtcggtc gagggtggcc ggtcggtgtt 44760 
cgtgttccct ggtcagggga cgcagtgggc ggggatggcg ctcgggttgt gggcggagtc 44820 
ggcggtgttc gcggagtcga tggcgcggtg tgaggcggcg ttcgccgggt tggtggactg 44880 
gcgtctggcg gatgtgctgg gtgacaggtc tgcgttggag cgggtcgatg tggtgcagcc 4494 0 
ggcgtcgttc gcggtgatgg tgtcgctggc cgagctgtgg cggtcgctgg gtgtggtgcc 45000 
cgatgcggtg gtggggcatt cgcaggggga gatcgctgct gcggtggtgg cgggtggtct 45060 
ctcgctggag gacggcgcgc gtgtggtggt gttgcgtgcg cggttgatag gccgtgagct 45120 
ggccgggcac ggtgggatgg cgtcggtggc gctgccggtc gcggtggtgg aggagcgtct 45180 
ggcggcgtgg gcggggcgtc tgggtgtggc ggtggtcaac gcaccctccg ccacggtcgt 4524 0 
cgcgggtgat gtggacgcgg tggcggagtt tgtgaccgcg tgcgaggtgg agggggttcg 45300 
ggcgcgtgtt ctgccggtgg actacgcctc gcactcggcg cacgtggagg agctgagggc 45360 
cgagcttgaa cagattctgg ccggcatcga cccggtggcc ggtgagaccc ccctgtactc 45420 
cacggtggag gcgggtgtcg tggatacggc gtcgatggat gcggggtact ggttcaggaa 45480 
tctgcgtcgg ccggttcgtt tccaggagac ggtcgagcgg ttgctggcgg atggtttccg 45540 
ggtgttcgtg gagtgcggcg cgcatccggt gctgacgggg gcggtgcagg agaccgcgga 45600 
atccaccggt cgccaggtgt gtgcggtcgg atccctgcgt cgtgacgagg gtggtctgcg 45660 
acgcttcctg acctctgcgg cggaggcgtt cgtccagggg gtggaggtgt cctggccggt 45720 
gctgttcgat ggcaccggcg cccgcacggt cgacctgccc acctacccct tccagcgtcg 45780 
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gcgttactgg ctggagtcac gtcctcctgc ggcggttgtt ccgtcggggg tccaggacgg 45840 
attgtcgtat gaggtggtgt ggaagagcct gccggtacgg gagtcgtcgc gtcttgacgg 45900 
ccggtggctg ctcgtcgtgc ccgaaaccct ggacgccgac ggcacgcgga tcgcccacga 45960 
cctccagcac gccctcacca cccacggcgc caccgtgcac actcttgctc ttgaccccag 46020 
cgcggcgcac ttcgacggtc tctttgacgg gatactccag gaagaaacag atgtcacggg 4 60 80 
catcttctct ctcctcggac tggcatcggg cccgcacccg gatcacggcg aggtggagct 46140 
cgcgggagcc gcgtcgctga cgttgatgcg ccaagcccag cgagacggct tccgtgctcc 46200 
ggtgtgggcg gtgacgcggg gtgcggtgtc cgtggtgcct ggtgaggtgc cggagaccgc 46260 
gggtgcgcaa ctgtgggcgc tcggccgggt cgccggtctc gaactccccg accgttgggg 4 632 0 
tggtctgatc gatctcccgg cggatgccga tgcgcgtacg gcggggcttg cggtgcgggc 46380 
cctggccgcc gggatcgccg atggtgagga ccagctggcg gtgcgcccct caggtgccta 46440 
cggccggcgc ctcgtacgag ccaccgcgcg ccggggacgg aaggactggc gcccgcaggg 46500 
tacggtgctg ctcgccgggc acctcgacgc cgtcggtgaa ccactggccc gatggctgct 4 6560 
caccggcggc gcggaccacg tcgtccttgc ggatcccgcc ctgaccgaac tcccggccac 46620 
cct'cgcggat ctggcccaga ccgtgacgac cgctgcggca cccgaccttg ccgaccgtgc 4 6680 
agtcctcgcc gccctggtca ccgagtacgt acccgccacc gtggtcgtcg ttccgcccgc 46740 
ggcggagctc gctccgctgg cgagtatcag cccggccgac ctcgcggcgg ccgtcaccgc 46800 
caagtccgcg accgcggcgc acttcgacgc gctgctcgac ggaccccacg caccggagct 46860 
ggtgctgatc tcctcggtcg cggggatctg gggtggtgtc cggcagggtg cgtacgccgt 46920 
cggtgccgct cacctcgatg ccctggccgc ccgccgcagg gcccgcggtc tgtcggcggc 46980 
ctccgtcgcg tggacgccct gggcgggttc cgtcaccgcg gacggctccg ccgccgagtc 47040 
gctgcggcag tacggcatcg ctccgctgga gccgcaggcg gcgctcgcgg agctggaccg 47100 
ggcgctgaac cagcagctgc acggcggcgg gggcgacgcg gcggtggccg acatcgactg 47160 
ggagcggttc ctcgcgtcgt tcacctccgt acgtcccagc gttctcttcg acgagctgcc 47220 
cgaggtacgc cgtctccgcg aggcggaggc ggcggccatg gcggaccagg ccgccgcccg 47280 
gacgggagcg cccggcggaa cggagctggc gcgctctctg cgggccaagt ccctgaacgc 47340 
ccagcgaact gcgctcctgg aattggtcac tgcccacgtg gcggccgtgc tgggagagag 47400 
cgttcccgag gcgatcgacc ggagccgggc gttcaaggac atcggcttca cctccatgac 47460 
cgcgatggaa ctgcgcaacc ggctcaagga ggccaccggg ctcgcccttc ctgcctccct 47520 
cgtcttcgac cacccccacc ccggcgcact cgccgaccac ctgcgcgagg aactcctggg 47580 
cgaggacggt gcggcgggcg ccgactccgc ggcggaggaa ccgagcgcta cctctccgac 4 764 0 
ggtccaggac gagccgatcg ccatcatcgg catggcctgc cgcctccctg gtgacgtcgg 47700 
aacacccgac gaactctggg agctgctgga aaccggccgc gacgcgatgt cggacctgcc 47760 
cgtcaaccgc gggtgggacg tggcggggct ctacgacccg gatccagacg cggcggggcg 4 7820 
ttcctacgtc cgggagggcg ggttcctcca cgacgcgggg gagttcgacg cggagttctt 47880 
cggcatctcg ccgcgtgagg cgctggcgat ggacccgcag cagcgcatcg tcctcgaact 47940 
cgcctgggaa tcgttcgaac gtgcgggcct ggacccggcc ggccgccgcg gcagccgtac 4 8000 
cggcgtgttc atgggaacca acggccagca ctacatgccg ctgctgcaga acggcaacga 4 8060 
cagcttcgac ggctacctcg gcaccgggaa ctcggccagt gtcatgtcgg gccgcatctc 48120 
gtacaccctc ggcttggagg ggccggcgct gacggtggac acggcgtgtt cgtcgtcgct 48180 
ggtcgcgctg catctggcgg tgcgggcgct gcgcaacggt gagtgcgacc tcgccctcgc 4 8240 
cggcggcgcg accgtgatgt cgacgccgga agtcctggtg gagttctccc ggcagcgtgc 4 83 00 
agtctccgca gacggtcgct gcaaggcgtt ctccgcctcg gccgacggct tcggaccggc 4 83 60 
cgagggtgcg ggcgtgttgc tcgtcgagcg gttgtcggat gcggtgcgtc atgggcgtcg 48420 
ggtgttggcg gtcgtgcgtg gttcggcggt gaatcaggac ggtgcgagta atgggttgac 4 84 80 
ggctccgaac ggtccgtcgc agcagcgggt gattcgtcag gcgttggcgg atgcgcggtt 48540 
gggtgtggct gatgtggatg tggtggaggg gcatgggacg gggacgcgtc tgggtgatcc 48600 
gatcgaggcg caggcgttgt tggcgacgta tgggcagcgg gatgcgggtc ggccgttgcg 48660 
gcttggttcg ttgaagtcga acgtggggca tacgcaggcg gctgccggtg tggcgggcgt 48720 
gatcaagatg gtcatggcga tgcggcacgg tgtcctgccg aagacgctgc acgtcgatga 48780 
ggtctctccg cacgtcgact ggtcggcggg tgcggtgtcc ctgctgacgg agcaggagcc 4 8840 
gtggccggag gtggggcgcc ctcgcagggc tgcggtctct tcgttcgggc tcagcgggac 4 8900 
gaatgcgcat gtggtggtcg aggaggcgcc ggtcggggag gcggggcagg ccgccgggga 4 8 960 
tgctcggttg gctgtggtgc cggtggtggt gtcgggccgg tctgcgggtg cggttgctga 49020 
actggcctcc cgcttgaacg agtcgattcg ttcggatcgg ttggtggatg tggggttgtc 49080 
gtcggtggtg tcgcggtcgg tgttcgagca ccggtccgtg ctactggcgg gggactctgg 49140 
cgagctgcat accggtctgg ttgctgtcgg gactggtgtg ccgtcgcctg gtgtggtgtc 4 92 00 



15 



gggtgtggcg tcggtcgggg gtggccggtc 
gtgggcgggg atggcgctcg ggttgtgggc 
gcggtgtgag gcggcgttcg aggggttggt 
cgggtccgcg ttggagcggg tcgatgtggt 
gcttgctgag ctgtggcggt cgttgggtgt 
gggggagatc gctgctgcgg tggtggcggg 
ggtggtgttg cgtgcgcggt tgatcggccg 
ggtggcgctg ccggtcgcgg tggtggagga 
tgtggcggtg gtcaacggac cgtccgccac 
ggagtttgtg accgcgtgcg aggtggaggg 
cgcctcgcac tcggcgcacg tggaggacct 
catcggcccg gtgaccggtg ggatcccgtt 
cacggctggt ctggacgcgg ggtactggtt 
ggagacggtc gagcggttgt tggcggatgg 
tccggtgctg acgggggcgg tgcaggagac 
ggtcggatcc ctgcgtcgtg acgagggagg 
ggcgttcgtc cagggggtcg gggtgttctg 
tatcgtcgac ctgcccacct accccttcca 
ccgccgcacg ggcgatgcca cctccttcgg 
tgccggtacg gagctccctg aatcaggcga 
ctcgcatcct tggctgctgg aacacaccct 
gttcgtcgac ctcgtcctgt gggccggcgg 
gacgctgacc tcgccgctgc tgttgtccga 
gggcacggcg gacgccgagg gacgtcgtac 
cccgcgtacg acgcgcacac ctgcggcatc 
cacggagatc cgtagggaca cgtccgcctg 
cgcccctgac gtcccccctt ccggggtgga 
ggaatggagc gtggcggcga cggagtcgga 
cttcgccgca cacggctatg gctacggccc 
ggacgggacc gacgtctacg ccgaagtcgc 
gcagttcggc ctgcaccccg cgctgctcga 
gttcttcccc gacgacggac aggcacgtgt 
cgccccggga gccgcgcgcc tgcgggtccg 
cgtggagtgc gccgatgagc gggggcggct 
cacggtctcc ccggaccagt tgcggccggc 
ccggatcgag tggcccgtcc tctccccgcc 
ccgctggatc gtggtcgggg gcgaggacga 
cggtccgagg cttgacggtc ccgggcttgc 
cgagcgtcac cggaacctgg ccgacgcgct 
aggctccgct gccgccgccg gcacgacctc 
caccatggac gccggtgccg tgcgccacgc 
ctgggtggcg gcggacgagg cggcggaaga 
gcggctggtg ctggtcacga gcggagcggt 
cccggtggcc gcggccgtct ggggtctgat 
catcgtcctc gttgacctcg acgagggagc 
ctcgaccggc gaaccacaac tcgccctgcg 
acccctgtcc gtgcgggact cgcagacgct 
tctggtcggc gccggcaccg gaaccctttc 
caccgtcgcg ctcgcacctg ggcaggtgcg 
ccgggacacg ctcatcgcgc tcggtatgta 
cgccggagtg atcaccgagg tcggcccgga 
cctgggcatg tggaccgacg ggttcgggcc 
cccgatgccg cgcgactggt cctacgcgga 
tgcctactac ggactcaggc acctggccgg 
cgcggcggcg ggcggtgtgg gcatggctgc 
ggtcttcggc acggccggca cggccaaatg 
ccggcacatc gccggttcac ggacgctgga 



ggtgttcgtg ttccctggtc aggggacgca 49260 
ggagtcgtcg gtgttcgcgg agtcgatggc 49320 
ggactggagt ctggcggatg tgctgggtga 4 9380 
gcagccggcg tcgttcgcgg tgatggtgtc 49440 
ggtgccggat gcggtggtgg ggcattcgca 4 9500 
tggtctgtcg ttggaagacg gggcgcgtgt 4 9560 
tgagctggcc gggcgcggtg ggatggcgtc 4 962 0 
gcgtctggcg gggtgggcgg ggcgtctggg 49680 
ggtcgtcgcg ggtgatgtgg atgcggtggc 4 974 0 
ggttcgggcg cgtgttctgc cggtggacta 49800 
gaaggccgag cttgaagagg tgctggccgg 4 9860 
ctattcgacg tccgaagccg cgcagatcga 49920 
cgggaatctg cgtcggccgg tgcggttcca 4 9980 
tttccgggtg ttcgtggagt gtggtgcgca 50040 
cgcggaatcc accggtcgcc aggtgtgtgc 50100 
tctgcgccgc ttcctcacct ctgcggcgga 50160 
gccggcactg ttcgacggca ccggcgcccg 50220 
acgacggcac tactggtaca acgaccctgc 50280 
tatggcgcag gccggtcatc ccttgctcga 50340 
gcacctctac accgctcggc tcgccgccga 50400 
gctgggtgcg ccgttgctgc ccggtgcggc 50460 
ggaggtcgga tgcgacctga tcgaagagct 5052 0 
cagcgctgcc cttcaactgc ggctggtcgt 50580 
gatcaccgtc cactcgcggc cggacggaga 5064 0 
gtccgagacc agcccggacg cggagtcgga 50700 
gacgaagcac gctcaggcga cggtcgcccc 50760 
cgcggaaggg gacgccgttc gccccgcagt 50820 
tgccttccag gccgaggact tctacgcgtc 50880 
gctgttccag ggcgtacggt caggccgtca 50940 
cctggatcac gaccgcttgc cgtctgccga 51000 
cgcggcgttc cagacgatgc gtctgggatc 51060 
gccgtacacc ttccggggga ttcgtctcta 51120 
tgtctcggcg gtcggggccg atgccgtacg 51180 
cgtctgtgag atcgacgccc tcgtcgtcag 51240 
cggacaggac gcgacccagg acatgctgca 51300 
gaccggcagc gccacctccc ctgctccgcc 51360 
gggcctcggg ctcgggggcc ttcgactcga 51420 
ggaagcgctg tccgaagccg gtatggggac 514 80 
gtcggccgta cggacgccgg tggacacggc 5154 0 
cctcatagcc gtccccgtac cgcagtcgcc 51600 
cgtccaccga gccctggagc tggtgcaggg 51660 
gggcgggagc gacggtgccg cggccgaccg 51720 
gtccacgggt gacgccgacc cgctgcgcga 51780 
caagtccgcc cagtcggagc agcccggccg 51840 
cgtggacggg gcggccttgg cagccgcgat 51900 
cgacggcgat gtgcacgtgc ccaggctggc 51960 
gctgccgccc gccggtacgc gcgcctggca 52020 
ggacctcgcg ctcgtaccgg cgcagaccga 52080 
gatcgcggtg cgagccgccg gactcaactt 52140 
tccgggcgag ggcgtgatgg gcgccgaggg 52200 
cgtggtgagc ctcgccgtcg gggaccgcgt 52260 
gtacgtcgtg gccgaccacc gcatggtggc 52320 
ggccgcttcg gtacccgccg tcttcctcag 52380 
tctgcgcgcc ggccagtcgg tgctggtgca 52440 
cgtccaactc gcccggcact tcggggccga 52500 
ggacgcactg cgggcacagg gcctggacga 52560 
cttcgcggac cggtttctcg acgcgaccga 52620 
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ggggcgcggc gtggacgtcg tcctgaactc gctggcgggc gacttcgtcg acgcctccct 52680 
gcgactgctg ccgcgcggag ggcggttcgt ggaactgggc aaggcggacg tacgcgacgc 52740 
cgcgcaggtc gccgccgacc ggccgggaac cgtctaccgg gccttcgagc tgatggaggc 52800 
cgggccggag ctgatcggcc gcatgctgaa cgaactgctg gaactgttcg agtccggggc 52 860 
gctgcgcctg ctgcccgtca ccccgtacga catccggcgg gcacccgacg ccttccgcac 52920 
gctcagccag gccggtcacg tcggcaaact ggtcctgacg atgccaccgg ccttcgaacc 52980 
ccacggcacg gtcctgatca ccggcggcac cgggaacctg ggcggaacac tcgcccgcca 53040 
tctcgtgacc gaacacggag tgcgccacct gctcctggcc ggacgtaggg ggcccgaggc 53100 
cgaaggcgcc gccgaactcg tacgggaact gcacgacctg ggcgcctccg tcacggtcgc 53160 
cgcctgtgac gtggccgacc gagcggcgct ccggaaactc ctcggcggca taccgccgga 53220 
gcgcccgctc accggagtcg tccacgcggc gggcgttctc gacgacggcg tggtcacgtc 53280 
attgaccccg gacagggtcg acggcgtcct gcggcccaag gtggatgccg ctctcaacct 53340 
ccacgaagcg gccctcgatc ccgaactcgg tctcgacatc accgcgttcg tcctgttctc 53400 
gtccgtcgct gccctgctcg gcggctcggg tcagggaagc tacgccgccg ccaacggctt 53460 
cctcgacgga ctcgcccagt accggcgtgg ccgctcgctg cccgcgctct ccctcggctg 53520 
gggcctggcc gggagcggcc ggatgacatc ccacctggac agccgggccc tgctccggcg 53580 
catggccagg ggcggtgtcc tgccgctgtc cccggcggag agcatggcac tgttcgacgc 53640 
ggcccagggc ttcgacgagg cgctccaggt gccggcgcgc ttccacaccg ccgcactggg 53700 
cgccgacggc aacgtcccgc cgctcttcaa cggactgatc cggggcggga cggcgcatgc 53760 
cgaggcccgg cgcaggacgg tcggcgcgtc gcccgcgggt ggtcctgccg gaggcgagcc 53820 
ggtgaacctc gccgaccggc tgtccggact gacggaggac gaacagcggg cgctgctcct 53 880 
cgacacggtg cgcacgcacg cggctctcgt cctgggccac acgggcacgg acggcatcca 53 940 
ggccgaccgg gcgttcaagg acctgggatt cgactcgctg acggccgtcg agatgcgcaa 54000 
ccggctcacc gccgccacgg ggctgcacct cgcggcgacg ctggtcttcg accaccccgc 54060 
tccggcggac ctcgccgagc acctccgctc tcgactcgtc cccgagggga cggacgtacc 54120 
gccgctcctc gcggaactcg gtcggctcga aacggcgttc aagaagctga ccaccgcgga 54180 
cctcgcctcg gtcgtgcccg acgacatcgc ccgcgacgag atcgccgtac gtctcgccgc 54240 
cctcggttcc ctgtggaacg ggctccatgg caacggcctc agcggagacg cggcgcagaa 54300 
gcacggcgac tcgatcgtcg aggacatcga ctccgccgac gacgacgaga tcttcgcctt 54360 
cctcgacgag agcttcggcg actcctgacc gcaggcacct ccgtacggac cgacgactct 54420 
gcagacgggt gatgagagat ggcgaccgaa cacgagcaga agctccgcga ctacctcaag 544 80 
cgggccacca ccgaactcca caaggccacg gaacggctga aggaggtcga acaacgcgct 54540 
cacgagccgg ttgcgatcgt ggggatggga tgccggttcc cgggcggggc gtcctcgcct 54600 
gaggagttgt gggacctggt ggcggcggag acggacgcgg tctccccctt cccggtggac 54660 
cgggggtggg acgtgacggg gctgtacgac ccggatccgg acgcggcagg gcgtgcctac 54 720 
gtccgcgagg gcgggttcct ccacgacgcg ggggagttcg acgcggggtt cttcggaatc 54780 
tctccgcgtg aggcgttggc gatggatccg cagcagcggt tgctgctgga gacgtcgtgg 54840 
gaggcgttgg agcgggcggg catcgatccg cacacgctgc gcggcacgcg gaccggggtc 54 900 
tacatgggtg cctggaacgg cggatacgcc gaggggattc cccaacccac ggcggaactg 54 960 
gaggcccagc tcctcaccgg cggcgtggtg agcttcacct cgggccgtgt gtcctacctc 55020 
ctgggtctgg aggggccggc ggtgacggtg gacacggcgt gttcgtcgtc gctggtcgcg 55080 
ctgcacctgg cggtgcgggc gctgcgcagt ggtgagtgcg acctcgccct cgccggcggc 55140 
gcgacggtga tgtcgacgcc cgacgtgttc gtgcgcttct cccggcagcg aggagtggcc 552 00 
gcggacggtc gctgcaaggc gttctccgcg tcggccgacg gattcggacc ggctgagggt 55260 
gtgggcgtgc tggcggtgga gcggttgtcg gatgcggtgc gtcatgggcg tcgggtgctg 55320 
gcggtcgtgc gtggttccgc ggtcaaccag gacggtgcga gcaacggact gacggcgccg 55380 
agcggacgag ctcaggccct tctgattcgt cgagcgttgg cggatgcgcg gttgggtgtg 55440 
gctgatgtgg atgtggtgga ggggcatggg acggggacgc gtctgggtga tccgatcgag 55500 
gcgcaggcgt tgttggcgac gtatgggcag cgggatgcgg gtcggccgtt gcggcttggt 55560 
tcgttgaagt cgaatgtggg gcatacgcag gcggctgccg gtgtggcggg cgtgatcaag 55620 
atggtcatgg cgatgcggca cggtgtcctg ccgaagacgc tgcacgtgga tgagccgacg 55680 
gcggaggtgg actggtcggc cggcgcggtg tctttgctga gggagcagga ggcgtggcct 5574 0 
gaggtggggc gtctgcgtag ggctgcggtg tcttcgttcg gtgtgagtgg gacgaacgcg 55800 
catgtggtgg tggaggaggc gccggttccg gaggacgggg aggcggtcgg gggcggtgtg 55860 
cctttggctg tggtgccggt ggtggtgtcg ggtcgttctg cgggtgcggt ggcggagctg 55 92 0 
gcgggccggg tcagcgaggt ggctgcgtct ggtcggttgg tggatgtggg gttgtcgtcg 55980 
gtggtgtcgc ggtcggtgtt cgagcaccgg tccgtggtac tggcggggga ctctgccgag 5604 0 
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ctgaatgccg gtttggatgc tgtggccggt ggtgtgccgt cgcctggtgt ggtgtcgggt 56100 
gtggcgtcgg gtgagggtgg ccggtcggtg ttcgtgttcc ctggtcaggg gacgcagtgg 56160 
gcggggatgg cgctcgggtt gtgggcggag tcgtcggtgt tcgcggagtc gatggcgcgg 5622 0 
tgtgaggcgg cgttcgtcgg cttggtggac tggcgcttgt cgcaggtttt gagcgatggg 562 80 
tcggcgctgg agcgggtgga ggtggtgcag ccggcgtcgt tcgcggtgat ggtgtcgctt 5634 0 
gctgagctgt ggcggtcgtt gggtgtggtg ccggatgcgg tggtggggca ttcgcagggg 56400 
gagatcgctg ctgcggtggt ggcgggtggt ttgtcgctgg aggacggggc gcgtgtggtg 56460 
gtgttgcgtg cgcggttgat cggtcgtgag ctggccgggc gcggtgggat ggcgtcggtg 56520 
gcgctgccgg tcgcggtggt ggaggagcgt ctggcggggt gggcggggcg tctgggtgtg 56580 
gcggtggtca acggaccgtc cgccacggtc gtcgcgggtg atgtggatgc ggtggcggag 56640 
ttcgtggccg cgtgcgaggt ggagggggtt cgggcgcgtg ttctgccggt ggactacgcc 56700 
tcgcactcgg cgcacgtgga ggacctgaaa gccgagcttg aacagattct ggccggcatc 56760 
ggcccggtga ccggtgggat cccgttctat tcgacgtccg aagccgcgca gatcgacacg 56820 
gctggtctgg acgcggggta ctggttcggg aatctgcgtc ggccggtgcg gttccaggag 56880 
acggtcgagc ggttgttggc ggatggtttc cgggtgttcg tggagtgtgg cgcgcatccg 56940 
gtgctgacgg gggcggtgca ggagaccgcg gaatccaccg gtcgccaggt gtgtgcggtc 57000 
ggatccctgc gtcgtgacga gggaggtctg cgccgcttcc tcacctcggc cgcggaggca 57060 
ttcgtccaag gcgtggaggt gtcctggccg gcactgttcg aaggcaccgg cgcccgcacg 57120 
gtcgacctgc ccacctaccc cttccaacgt cggcgctact ggctggagtc gcgccctccc 57180 
gcggcgccga tcgagactgc cgcagcctct ggcatcgaga gctggcgcta ccgcgtggcg 57240 
tggaagagcc tgtcgctgtc ggagtcgtcg cgtcttgacg gccggtggct gctcgtcgtg 573 00 
cccgaaaccc tggacgccga cggcacgcgg atcgcccacg acatccagca cgccctcacc 573 60 
acccacggcg ccacggtctc ccgtctgacg gtcgacgtga cgacgaccga ccgcgccgac 57420 
ctgtcggcgc ggctcaccac caccgcggcc gaagaccagg ggcctctccg gggcgtcctc 574 80 
tccctcctgt ccaccgatga acggcagcac ccggatcatc ccggtgtcga ccgtgccacg 57540 
gcgggcacga tgctgctcgc ccaggcgtgc ggggatctgg tcgtggcccg gggcgtggag 57600 
ccgaggctgt gggtcgtgac ccgcggggcg gtcgcggtgt cccccgccga gcgtccgtcg 57660 
tcagccggcg cccaggtctg gggcctgggg cgctgcgcgg cgctcgaact tcccactcgg 57720 
tggggtggga tggtcgacct tcccccggcg gcccgggatg ctggaaggca cgtacggcgg 57780 
ctcgtgcgtc tgctgtcgga gacctgtgcg gaggaccagg tggcgctgcg tgcgtcgggt 57840 
gcgtacggcc gcaggctgct gcccgcgtcc agcccctccg tatccgtccc ccggaccgcg 57900 
aagagcggct accagccgcg cggcacggtg ctggtgaccg gcggaaccgg tgccctcggt 57960 
ggccacttgg cacggtggct ggcccgcaac ggcgccgagc acatcgttct ggccgggcgt 58020 
cggggcgagg gtgctccagg agccgcggaa ctgtcggcgg agctcaagga gctgggtgcg 580 80 
gaggtcaccg tcgcggcctg cgacgtggcg gaccggaacg cgttgcgtga catgctggaa 58140 
tccctgccgg ccgaccggcc gctgtcgggg gtgttccacg ctgccggtgt cccgcactcg 582 00 
gcgccgctgg ccgagacgga tgtggcgggg ctcgccgccg tgctcccggg gaaggtcgtc 582 60 
ggggcacggc acctgcacga actcaccagg gagaaggaac tggacgcgtt cgtgctgtac 58320 
gcgtcgggcg ccggggtgtg ggggagcggc gggcagagcg cgtacggagc cgccaacgcc 583 80 
gcactggacg cgctggccga acagcgccgg gctgagggac tgcccgccac ttcggtctcc 58440 
tggggcctgt gggacggcgg aggcatggcc ggcgagcgag gcgaggagtt cctcaccgcc 58500 
ctcggcctgc gggccatgga gcccgagtcg gctgtcgccg ccctggagga ggccctggat 58560 
cgtggggaca cctgcgtgag cgtggtcgac gtcgactggt cccggttcgc cgagtcgttc 58620 
accgccttcc ggcccagccc gctgatcggg gagctccccg gggtacgtgc cgtgcccgac 58680 
ggatcggcgg gcggaccgtc ggacgacctc gcggacgctg cgcggcacgg cggggcagcc 58740 
gaccggggtg tgcctgcagg gctcgcccgg gcgacgggcg acgaccggca ggacatcctg 58800 
ctcgatctcg tacgccgcca tgccgccgcc gtcctcggtc acccgggacc gcagcacatc 58860 
gagcccgacg ccggtttccg gaccctgggg ttcagttcgg tcaccgcggt ggaactggcc 58920 
aacaagctcg gtgcggccgt gggaacgaag atccccgcca ccttcgcgtt cgaccacccc 58980 
aacgcccgtg ccgcggcgtc ccgcctcgac gtcctgttgg cggcgtcgag cgatgagacc 59040 
gcgcaggagg cggagatccg gcaggcactg cggactgtgc cgctggcccg gctgcgggct 5 9100 
gcggggctcc tcgacggcct gctcgaactc gccgggctgg aagcggagcc cggcctgccg 59160 
ggcgacgtac cggatcgcgg tgcggccacg ccggacgagg agtccgccct ggcggaagtc 59220 
gacggcctgg acgccgaagc actggtcgac ctcgtcctca accagtccga ctcctgaccg 592 80 
ccggcggcgg cgccgcggcc cgccgtgccg tcgccgccct cggccgtacg aagaacccca 59340 
cagacctgac cgggtcacgg cccggtgctc agcaaggaga ccactcatgg ctctgtccca 594 00 
agagaaggta ctggaggcac tgcgcacctc cgtcaaggac gccgaacggc tgcgcaagcg 59460 
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caaccgcgaa ctcctcgcgg cccgccacga gcccatcgcc gtcgtcggca tggcctgccg 59520 
ctatcccggc ggggtccgtt cgcccgagga cctctgggaa ctcgtcgtgt cgggcacgga 59580 
cgcggtgggt ccctttcccg aggaccgtgg ctgggacgtg gagcggatct acgaccagga 5 964 0 
cccgtccgtc ccgggcacca cgtactgccg cgagggcgga ttcctttacg atgcggggga 59700 
cttcgacgcg gctttcttcg ggatagggcc gcgcgaggcc accgtgatgg acccccagca 59760 
gcgccagctg ctggaggcgt cctgggaagc cctggagcag gccgggctgg acccccgggc 59820 
gctccgcggc agccaggggg gtgtgttcgt cggcgcggcg aaccagggct acgtaccggg 59880 
tgacgcggcg gcgtcgggac gtctgccgga gggttccgac ggctatctgc tcaccggcaa 59940 
cgccgacgcc gtcctgtcgg gccggatcag ctacttcctg ggcctggaag gcccgtccat 60000 
gaccgtcgag acggcctgct cctcctccct ggtggcactg cacctggcgg tgcaggcgct 60060 
gcgccgtgag gagtgcgagt tcgccctggc cggaggggtc gccgtgctcg ccaacccggc 60120 
cgcctacgtg gagttcgccc ggcagcgggg actcgccccg gacgggcgct gcaaggcgtt 60180 
cgacgacgcg gcggacggta cgggctgggc cgagggcgtc ggcgtcctgg tggtggagcg 60240 
gctgtcggac gcggtacgca aggggcaccg ggtcctcgcc gtcgtgcggg gcacggcggt 603 00 
gaaccaggac ggtgccagca gcggtctgtc cgtgcccaac gggccctccc agcagcgggt 60360 
catccgccga gcgctggccg acgcccggct ggaggccggc cagatcgacg cggtggaggc 60420 
ccacggcacc ggcactcggc tgggggaccc catcgaggcg caagccctgc tggacacgta 60480 
cggagaggag cggagccccg aacgccctct gtgggtcggg tcgttgaagt cgaacttcgg 60540 
tcacgcacag gcggcagccg gagtcggcgg cgtcatcaag acggtgatgg cgctccggca 60600 
cggcctgctt ccccgcacgc tccatgtgac cagcccgacg cggcacgtcg actggggcga 60660 
cggacaggtg cggctgctga ccgagccggt cgactggccg cggaccggcg ccccccggcg 60720 
ggccgcggtc tcggcgttcg gcgtgagcgg caccaacggg cacatcatcc tcgaggaggc 60780 
gccgccgccc acccggcccg aagcggtccg gcaggccggg gagcggcggc cggtcctggt 60840 
cccgtggacg ctgtccggcc gtacgaggcc ggcgctgtgc cggcaggccg cgcgcctggc 60900 
ggcgcacctc gaacagcacc cggacctcga cccgctggac gtcgggttct cgctcgccac 60960 
gacgcgcacc cacttcgagc accgggccgt gctgctcgcg gacgccgcca ccgagggcgg 61020 
ctcccgtgcc gacgcgctcg gggcgttgcg ggcgatcgcg gaggaccgcg acccgggcgg 61080 
ggcggtacgg gacaccgcgc ggggcgaagg gcgtatcgcc ttcctgttct gcgggcaggg 61140 
cagccagcgg cccggcatgg cggagcagct gtacgcgcag tacccggcgt tcgcgcggga 61200 
actggacacg atcgcgacgc atctggacgc ccatctggac cgtccgttgg cgacggtgat 61260 
gttcgcgccg gccggtacgg cggaggccgc gctgctcgac ggcacgcagt acgcccaggc 61320 
ggccctgttc gccgtagagg tcgcgttgtt ccggctcttc gagggctggg ggctgcgccc 61380 
cgacgtactg ctgggccatt ccgtgggcga gctggccgcc gcccacgtgg ccggggtgtt 61440 
cgggccggcg gacgcctgct cgctggtcgc cgcacgcggc cggctcatgc aggagctgcc 61500 
ggccggcggc gcgatgctct cggtccgtgc cgccgagcac gaggtgcggg agctgatcgc 61560 
cgggcaggag gaccgcatcg cggtggcggc cgtcaacggg ccccgctccg tggtcgtatc 61620 
cggggacgag gacgcggtct cggcgctcgc cgaggagctg accgaatacg gcgtgcgcac 61680 
caagcgcctc aacgtcagcc acgccttcca ctccccacgt ctggactcca tgctggagac 61740 
gttccgccgg gtcgcggaga cggtggagta ccgcgagccg acgctcgacg tgatcagcgg 61800 
cctgaccggc cgcccggccg acgccgggga actcgccacc gccgactact gggtccggca 61860 
ggcgagggag accgtccggt tccacgacgg ggtgcgcgcc gcgcacgcgc gcggcgtcag 61920 
caccttcgtg gagctggggc cggacggcgt gctgtgcggc ctggccctgg agaccctggc 61980 
ggaggagacc gacggggaag cggccgccga gacgcccggc cgggcgcggg cggcgctggt 62 04 0 
gcccgtgatg cgtcgggagc ggccggaggg cagtaccctc ctgacggcgc tcgccacggc 62100 
ccacgcgcgc ggggcggagg tggactggtc ccggttctac gccgacaccg gcgcccgcca 62160 
caccacactg cccacctatg ccttccagcg ccagcggttc tggctggaga cggcggcccc 62220 
cgccgcgccc gcggcgggcc agggggccgg accggccgac ccgcaggaca gcaccggtcc 622 80 
ggccgcccgg cccacgctga cggaacagga cctcctcctg ctcgtgcgga cggaagcggc 62340 
ggccgcactc ggccacgccg aactggagga cgtaccggcc gacagcctct tcggcgacat 62400 
cggcttcgac tcgctcgcgg ccatcgaact gggcgccgcc ctgaccggcg ccaccgggct 624 60 
ggaagtgccg tcgtccctcg tcctcgacca ccccacgccc agggagctgg ccgcgcacct 62520 
ggcagccgcc cggacggccg ccgacagcga cgacacgtcc cccgaaggcc cggacacggc 62580 
cggtgagagc agcctgtcgg cgatgtaccg gcgggccgtg cggctcggcc gggccgagcc 6264 0 
gttcatcggc acactcgccg aactcgccgc cttccggccc gtcttccccg ccgatcacac 62700 
cctcgcggac ggcgagaccg tcggacaggc ggccgccgcc tggcagccgg ctccggtgcg 62760 
cctggccacc acggacggtg agggaccgga gctgatctgc tgcgcgggta cggcggtggc 62 82 0 
gtcgggaccg gaggagttca ccgcgctggc cgcggccctg ggcgaccggc tgaccgtgtc 62 880 
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ggcactgcgc cagcccggct tccgcgcgaa cgagttgctg cccggctccc tggacgggct 62 94 0 
gctcgacgcg caggcggacg cggtgctgcg gcacacgggt gacaggccct acgccctcct 63000 
cggccactcg gcgggcgggg cgctggcgca cgcgctggcc tgccgactgg aggagctcgg 63060 
cgcgggtccc gcggcgctgg tcctggccga cgtctatctg cccagctcgc cgggggcgat 63120 
gggggtgtgg cgcaacgaga tgctcgactg ggtcatgcgg cgttccgtgg tgtccatcga 63180 
cgatgcccgg ttgacggcca tgggcgccta caaccagatg ctcctggagt ggacaccgcg 63240 
gcccacgaag gcgccggtcc tgttcctgcg cgcgacggag ccggtgaggc cgtggtccgg 633 00 
agaaccggag agctggcggg cgcactggga cggcggcgac cacaccgccg tcgacgtgcc 63360 
cggcacccac ctgacgctga tgaccgagca cgcccgccac ctcgcggcga ccctccacac 63420 
ctggctcggc accctgtgaa ccacgcccgg ggcggcttcg ccgcgcgtag gactgccgcc 634 80 
tcccccgact tccgtacacc gcgacacctt ggaggactcc cgtgacaacg cagtggacca 63540 
ccccgtccgt gctcggccgc agactgcaac gcacctacgt ggggcactgg ttcgcaggaa 63600 
cgcagggaga cccctacgcg ctgatcctgc gcgcccagcg ggacgacacc accccctacg 63660 
aggaggacgt ccgcgcacgc ggaccggtgt tccacagcga ggtgctcgac acctgggtga 63720 
tcacggacgg cgctctcgcc cggtccgtcc tgaccgacgc ccgcttcggc gggctgacgc 63780 
gcgcgggagg acggtatcgc gcggagcttc tccctccggc gggccccgag gtcggtccgg 63 84 0 
cccgcgcagg ggtacgcggc ggcgtgcggg ccgacgccga tccggcggtg tcggcgcagg 63 900 
acgaggtggt ggtggaggcc ctcgccgagc agctctcacg caccctcctg ggcggactcg 63960 
gcgacgactt cgacctcgtc gccgcctttg cgcgacgcct gccggcacag gtcctggcgg 64020 
aattcctcgg gctgcccgca gccgcgcgca gccggttcga ggaactgctg gccggctgcg 64080 
cccacagcct cgacagccgg ctctgtccgc agacgctcga catcacacgg accggcctcg 64140 
gagcggcggc cgagctccgg gaactgctcg cgcgccacct cggcgggagc ggaccacgct 642 00 
ccgctcaagc ggcagtctcc ctggcagtcg aggtggccgc acccgccggc gcgctcatct 64260 
gcaacgcggt cgaggcgctg agcagctctc ccgggcagtg gaacgccctc cgccagaacc 64320 
cggagaaggc cgacgccgtc gtggcggaga cctggtggcg acgaccgccg gtgcgggtgg 64 3 80 
agagccggat cgcccaggag gacgtcgacg tggccggagt gcccgtcccc gcggacgggc 64440 
acgtggcgat cctcgtcgcc gccgcccagc gcgacccggc gatcaccccg gccccgacga 64500 
aggacgacac cggcaccccc ggacagggcg actgcggcgt gcccctgggg ctcgtcggcg 64 560 
acgcgcacgc cacctccgcc gcccggacgg tccgcgccct ctgccgcggt gcgctgcgag 64620 
cgctcgcgca ggaggcaccg ggcctgcggc cgaacgggac cccggtgcgc ctcaggcggg 64680 
cacccgtcac gctcggccac gcccgcttcc ccgtcgcccg gacgggccgg gggacaccga 64740 
ccgacgcggg cgcggcatga gcacccgcga cgaccaccga ctgccgaacg gggagacgag 64 800 
ccgatgcgcg tcctgatgac gtcgatcgcc cacaacacgc actactacca cctggtgccg 64 860 
ctcgcctggg ccctgaaggc cgcgggccac gaggtgcgcg tcgccggcca gccccgcgtc 64 92 0 
acggacatca tcaccgggtc cggactgacc gccgtgccgg tcggtgacga cgaggacatg 64 980 
atggagctgt tcgccgagat cggcggagac atcaccccct atcaggaggg actggacttc 65040 
gccgaggagc ggcccgaggc acggtcctgg gaacatctgc tcggacagca gaccgttctg 65100 
acctcgctgt gcttcgcacc gctcaacggc gactcgacga tggacgacat cgtcgcgctg 65160 
gcccgctcct ggcagccgga cctggtgatc tgggaaccct tcaccttcgc cggagcggtc 65220 
gccgcccacg ccgtgggcgc ggcgcacgcc cgcgtcctgt ggggtcccga tgtcatcggc 652 80 
cgggcccggg aacggttcgt ggaggccaag gcacagcagg ctcccgaaca ccgggaggac 65340 
ccgatggccg agtggctcgg ctggaccctg gagaggctgg gcctcccggc cgccggagac 654 00 
gggatggagg agttgctgaa cggccagtgg gtcatcgacc cgggcccgga gagcgtccgg 65460 
ctcgaccttc gcgagccgat cctgcccatg cgtttcgttc cctacaacgg acctgccgtc 65520 
gtccccggat ggctgtccga gaagccgaag cgaccgcgcg tctgcctcac ccagggagtg 65580 
tcgggacgcg agacccacgg caaggacgcc gtccgcttcc aggacctgct cgcggcgctc 65640 
ggcgacctcg acatcgagat cgtcgccacc ctggacagca cccagcggga gaacctgacg 65700 
gaggtccccg acaacgtccg gatcgtcgac ttcgtctcga tggacgtgct gctgccgagt 65760 
tgcgccatga tcatctacca cggtggcgcc ggcacctcgg cgacggccct cctgcacggc 65820 
gttccgcagg tcgtcatcgg agcgcactgg gacgtgccgg tcagggcacg gcagctcgac 65880 
gacctgggcg ccggcatctt catccggccc gaggacctcg acgccgccac actgcgcgcg 6594 0 
gcggttcagc gcgtgctcac cgagccctcc ctccagcggg ccgcggaccg gctgcgggcc 66000 
gagatgcgct ccaaccccac gccggccgag accgtcacgg tgctggagcg gctctcccgg 66060 
agccaccgac agccccgctg accacacgcg gtacacggtg cgggcccacg tgccgggggc 6612 0 
tccaccgtcg ccggcggtcg tcggatcgcc gtccggccat gtcccggcac ccaaggacgg 66180 
agcagagcag aacatggaat tcgaaggtca ggtcgcgctc gtcaccgggg ccggcagggg 6624 0 
gatcggccgt gcgacggtcg tccgcctcgc ggaggccgga tgtgacatcg ccctccacta 66300 
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caaccaagcg aaagcgcagg ccgaggaagt cgccgagcgc atcgccgcac tgggccgcac 663 60 
ggtcgaactg ttcccgggcg acctctcccg ccccgagacc gggcgacagc tcgtggccgc 66420 
ggtgcagcag aagttcgacc ggatcgacat cctggtgaac agcgcgggca tcacacggga 66480 
caaactcctg ctgtccatgg aggcggacga catccaccag gtcatcgcca ccaacctcgt 66540 
cggcccgatg ttcctcaccc aggcggtcgc gctcaccatg ctgcgtcaac gctccgggcg 66600 
catcgtcaac atctcctccg ccgccgcgag caggcccgga aagggccagt ccaactacgc 66660 
cgcgtccaag gccggtctgg aggccttcac cagggccatg gcggtggaac tcggatcccg 6672 0 
cggaattctc gtcaacgcgg tcgctcccgg catcgtcaag accggcctga ccgaggctct 66780 
ccgcgagggg gcggagcccg aactcctggc ccggcaggtg atcggttcct tcgccgaacc 66840 
cgaggcggtg gcggaggcgg tggcctactt ggcgagcccg cgcaacacgc acacgacggg 66900 
cacggtcctc accgtcgacg gcgggctcaa gatggtgtga ggcccaccgg gcatcggaca 66960 
gccggtggat ccgccggagg cggagacccg cgcaccgcgg gcgtcgaccc gcgcaccgcg 67020 
ggcgcgcgtg ggggcgcccg cggtgcgcga aggccgcctc tggctcgcgt caccggaaga 67080 
agcccgattc cccagcgggc gaccgtagcc ggagcgttgg accgccctgc tccgcacgtc 67140 
gagccccacc gtggtagcgg cggacatgcc cagggggcgc acgcccggat cctgccgcac 67200 
gaccaggcgc accagggttt cggcgaacac ggcggccgac gccgcggggt tgccgccgcg 67260 
gcacggccga cgcgcgctgg tcgcacgggg tgagcccgcg ggagcggagg gcgccggttc 6732 0 
gctcaggacg ccgggatctc cgccgggacg acggactcgg gggcgccgtc ggggccgggc 673 80 
ctcgtgccac cgtcggcgtc gagctgcggc ggatcggaga gctgctcgcg cacgtacccc 6744 0 
cacaccacgg cgacgagggc ggcgacgggc acggcgagga ggctgccgac gatgcccgcc 67500 
agactgccgc ccagggtgac ggcgagcagg acgacggcgg cgtgcagtcc gagtccgcgg 67560 
ctctggatca tgggctggaa gacgttcccc tccagctgct gcaccaccac gatgatcgcg 67620 
agcacgatca gggcgtcggt caggccgttg gagaccaggg cgatgagcac ggcgacgaat 67680 
cctgctaaca gcgcgccgat gatcggcacg aaggcgctga cgaaggtgag tacggcgagc 67740 
ggcaggacga gcgggacgcc gaggatccac aggccgatgc cgatgaggac ggcgtcgagg 67800 
aggcccaccg cggcctggga gcggacgaag gcgccgaggg tgtcccagcc gcgttcggcg 67860 
atcgtggtgg cgtcggtcgc gaggcggccg gggagctgac gggcgagcca gggcaggaag 67920 
cgcggcccgt ccttgaggaa gaagaacatc aggaagagcg cgaggacggc cgtgacgacc 67980 
ccgttcacca ccgtgccgac gccggtggcg agggtggtca gcagggatcc gacgctgttc 6804 0 
tggagacggt cggtcgcggt gtccagggcg ccggtgatct ggtcgtcgcc gatgttcagg 68100 
ggcggacccg cggtccactc gcggagacgc tggatgccct cgacgacacc gtcggccagt 68160 
tcgccggact gcgaggcgac gggcacggcg atgagcgcga cggtgccggc ggtgacggcg 68220 
aggaagagga cggtgaccac cgaggcggcg agcgccggcg gccagccgag acggcgcaac 682 80 
aagcgggcga agggccaggt cagcgtggtg atcagcagac cgatgacgag tggccacacg 6834 0 
atcgaccaca tccggccgag cagccagatc accgccgccg tgcccaagag caccagcaga 68400 
agctccgtcg atatgcgggc cgaggcccgt agcgcggcac gtgttctcgc aggactgaga 68460 
gaggcagaca tggcgatcac cctagagcgg cccgggcggc ccgctgcccc cgtgccccga 6852 0 
tccttcgcgc cggggtgacg cgcatcgggg gttccggcac tgcctgagcg cctgcacgga 68580 
c 9999 c 999t tacgccgagg ggaagcagcc ggctccggat cgacaggagt gcgggtgacg 6864 0 
gtcgtacacc ggcgctacgt cgcccactcc gcggcgcaca agggcggtcg ccgtctggcc 68700 
cctccccgcg tccgacgacc gcccacccct cgtcagggag cggggtccgg ggcgaggtgg 68760 
atacgggccg ctaccgggag gtggtcgctg gccgtcgcgg gaagggtcca tgccgaggcg 68820 
gcccggacgc ccccgagaag gatctggtcg atccggacga ccggcaggcg cgccggccag 68880 
gtgaagccga agcccgcgcc cgccgcggcc tgtgcggaga cgagacggtc ggtgaggggg 6894 0 
cgcagtgcgc ggtcgtccgt ggagccgttg aggtcgccca ggaggacgac gcgccggacg 69000 
ggctcggccc gcacctccgc cgccagcagc cccagcgcct cgtcgcgcgc cccggcggtg 69060 
aatccgcccg ggcccacgcg gacggacggc agatgggcga catagacggc cagcggcccg 6912 0 
ccgggcgcgt ccaccgtggc ccgcatcgcc cgcgtccacg gcatgatcgg cacagcccgc 69180 
gcgtcgctca gcggatgcac gctccacaag cccaccgtgc cctcgtagaa gtggtacggg 69240 
tacgactccg caagggcccg ctcgtaggcg ggcgccgtgg ccgggctcag ctcctccaac 69300 
gccagtacgt ccgccccggc ggcgagcagg ctccgcaccg ttccggcggg gtcggggttg 69360 
gcctgctcga cgttgtgact gaccagcgtg aggtccccac cgggcgtcgt cttgtcggtc 6942 0 
agcgctccgc cgaaggccgt cagccaggcc acggccggca ccaccagggc caccaccgcc 69480 
gccacccgcg cgcgccacag cagggccgcg gtcaccagca cgggcacggc cagcgcgctc 69540 
cagggcagca aggtctctgc cagactgctc agccgtccgg gcagtccggg gagccgccca 69600 
tggcccgcga cgctcaccgc gaggaagacg gaacagcccg tgaccgccgc cccgcggcgt 69660 
cgccaccacc gccggcgcgg accggcgtcc cccacgccga ccgcggctcc gggagcgcgg 69720 
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cccctgccgt ccgccgtgcc gtccgcagcc agggagcaga cggtctgttc cgccctgccg 69780 
tccgccgcag tggagggggc gctctccgct gccccgctgt ccggcgccgc gggggagggg 69840 
acagtctgtg ccgccctgcc gtccggcgcc gcgaggaaga cggaacagcc cgtgaccgcc 69900 
gccccgcggc gtcgccacca ccgccggcgc ggaccggcgt cccccacgcc gaccgcggct 69960 
ccgggagcgc ggcccctgcc gtccgccgtg ccgtccgcag ccagggagca gacggtctgt 70020 
tccgccctgc cgtccgccgc agtggagggg gcgctctccg ctgccccgct gtccggcgcc 70080 
gcgggggagg ggacagtctg tgccgccctg ccgtccggcg ccgcggggga ggggacgggc 7014 0 
tccgccgtcc cgccgtccgg caccgcggcc ggatcccggc gtgtcgtcgc cgtcatcgtt 70200 
ccccgccctg ggttccggcg gcggccagcc gctcgcggac ggcggtgagc aggccacggg 70260 
ccgcctcgac cgcggcccgg agcccctcgg cgggcgtcgt gttcgcccgc tggtgcagga 70320 
cggcgcccac cagcagccgg ggcgcgccgc ccacgcgcac ctcgtaggcc cacaggaggt 70380 
tcccgcccgc cggggtgctg gagcccgtct tcacaccgag gacgcccggg gtgtccagca 70440 
ggggattggt gttggtgatc gtcccgaggc ccgggacggt ggtctcgcgg gtggcgacga 70500 
ccgcccggaa gacagggtcc tccatcgcgg cccgcgtcag ccgcacctgg tcggccgcgg 70560 
tgcttgtggt cgtcggctcg atgccgctcg cccccgtgta gaccgtgtcc ttcatcccga 70620 
gccgtacggc ggcgcgccgc atcttcgtca cgaaggccgc ctggctgccg gagtcccagc 70680 
gggccagcag acgggcgacg ttgttgccgg aggggatgag gagcagttcc aggagccggc 70740 
gctgggagtg gcgttcgccg gaccgtaccg ggacggtcga ctcgccgccg acccccgcct 70800 
cgtgcgcggc cgtccggtcc acttcgatca gggggccgtc ctcgtcgggc ctcagcggat 70860 
gctcttcgag gatgacgtag gcggtcatca ccttcgtcag gctcgcgatc ggtacgggcc 70920 
gccgctcgcc ccgctcgccc agcgagccgg ttccttcgag ctcgacggcg ctctggccgt 70980 
cctgcggcca ggggagcggc ccgatgtcgg agaccggtag tcgctcgcct cccgccgccg 71040 
gaggcgcgcc ggagggcgag gcgacggtga tgcccagggc cgtcagcagg gccacggaca 71100 
gggcaccgcc gacgaggcgg tgacgggggg tgcggggcag ggacacgggc cgcctccagg 71160 
ggctgcggta cgggatcggt acggcagcaa gactccgggg gctacgtctc cgcctcacgg 71220 
tcgggagagc gcggcccgcg ctcgggaacc catcggtcgt gtatcggcgg ggcggcggcg 712 80 
accggccgcc gggcgacgcg gagggagcgc ctgaggggcg gggcgtaccg acaggcgacc 7134 0 
gtctggggtg gggaggcccg cgggctgtcc cggggaccgg ttcacgcctc ggacgtctgc 714 00 
ccgtcctcgg gcaggctcag ggtcgcgacc gctcctccgt cccgggcgtt ggcgaaggcc 71460 
agggtcgcgc cgatcaccct cgcctggccg gacgcgatcg tcaggccaag gccgtgcccg 7152 0 
tgcccccgtt cggccgagcc cgtgcggaac cgctgggggc cgtgggacag caggtcggcg 71580 
gggaagccgg ggccgtggtc ccggacggtc acggtccggc cggcgaccgt gacctccacc 71640 
cgacccgcgc cgtgccggtg ggcgttgacg acgaggttgg agacgatgcg gtccaggcgc 71700 
cgggggtccg actcgaccac tgccgccccc tgtcgcgtca cctgcgccgc gaggcccgtc 71760 
cgcgccaccg agtcccggac gagggcgccc aggtcgaccg gtccctgctg ggccgtctcg 71820 
gcgcccgcgt cgagccggga gacctccagg aggtcctcca ccaggtcgcg cagcacccgt 71880 
acccggctct ggaccatgtc cgtcacctcg ccctcgggca gcagttccgc cgaggtgacc 71940 
aggcccatca gcggggtgcg cagctcgtgt gcgacgtcgg cggtgaagcg ctgctcggtg 72 000 
tcgatccgct gctggaggct gtcggccatc gagtcgacca cggccgagat ctcggcgacc 72060 
tcgtcgcctc cgcggaccgt tcccgtccgg gcgtcgaggt cgcccgccgt gatgcgccgg 72120 
gccgtgcggg cgacccggcg cagccgccgg gcggggagtt ccgtcgccag ggccgtggcg 72180 
gggacgacga cgcccagggt gagcagcgag tacttccaca tgtgacggtc cagggcctgc 72240 
cgggtcagca ggtcggcggt catgtcgacc tcgaccgcgt acagcttccc gccctcccgg 72300 
cgggccgccc ggaagacggg ggccgggggc ccgtcctcgt agagggtggc ctcgccgccg 72360 
tgctcgatct gcctcagcag ggcctcgggc agttcctcgg gggacacccg gggcccttcc 72420 
tcacctgctg cgtcggcgtc ctccaaggcc gttgccagcg ccacgtgggc cctgcccgcg 724 80 
ccctcgtgca gggagcgccg cagcaccgag tcgtgcacca gcactccgac ggtcagcgcc 72540 
atcgaggcac aggcgagcgc caccaggagg acgatcttcc agcgcagcga gcgggagcgc 72600 
ggtaccaggc ccgtgacggc tccccggggg gcccggctca ccgcttccac ttgtagccga 72660 
agccccggac cgtctcgacg cgctcggcgc cgatcttctt gcgcagccgc tgcacgcaca 72720 
ggtcgacgac ccgggtgtcc ccgtcccagc cgtagtccca cacctcgcgc aggagggtct 72780 
gacggtccag cacgatcccg gggtgcgcgg cgaactggag cagcagccgc agctcggtcg 72840 
gggcgagcgc gatccgctcg ccgccccggc ggacctccag ggccgcgggg tcgagggaga 72 900 
ggtcgccgaa gagcagcggg ccggccggcg tcgcggggtc ggcgggtccg ggggcggggg 72960 
acacgaaggc ggcccggcgc agcagcgaac ggatgcgcgc caccaggacg gcggtgtcga 73020 
cgggcttcac cacgtagtcg tcggccccgg cctccaggcc ggacaccacg tcgagggcgt 73080 
caccgcgcgc cgacatcatc aggatcgggt ccgtggccgt ctcccggatg cgccggcaca 73140 
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gtccgatgcc gtccaggccc ggcagcatca cgtcgagcag caccaggtcg tgccgtccct 73200 
cccggaagag ttcgagcccg gtcagtccgt cggccgcgac gcgcacgcgg tagccgtagc 73260 
gctccaggga catcgcgacg gaccgccgga tcacctcgtc gtcctcgacc agcaggacgg 73320 
tcacggtcgc aggcgcgggc gccgacacgg aatcagacat gtccatctct cgggcacggg 733 80 
gcggggcggg ccgacgcgcg gcccggccct ccatcatgcc tcactcgcgc gcctcccccg 7344 0 
gcgccgccgg agagccgtcg gcacgcctct gagctggtct gatacctgac tgatacatca 73500 
tggcgcggtg accgacacac gcccgagcgg ggacggacac ggaggcggcg cgccggacac 73560 
aagatgccgc gggagccgat ccggcgccca ccgaggccgt gtgaacgacg ccgtccggaa 7362 0 
ccgcacgccc gcgggggctc gtggcgggtg tcagtggtgt gcggcaggcg cgggcagcgt 73680 
ctccggagcg gggtcggtcc tgcggccgag gtggttgaag gcgaggttga ggaggacggc 7374 0 
gaccacacat ccggtgctga tgcctgagtc gaggacgatg cgggcgcctt cggggaaggc 73800 
gtggtagaag tccggggcgg cgatggggat gatgccggcg cccagggaga tggcgacgat 73 860 
gaggacgttg tcgccgcgtt cgagggcggc tccggcgagg gtctggatgc cgctggcggc 73920 
gacggtgccg aagagggcga tgcccactcc gccgaggacg ggctggggga tgagcgcgac 73 980 
gacggaggcg agcagcgggc agaggccgag caggaggagg atgccgccgg ccgcggctac 74040 
gacgaagcgg ctgcggacct tggtgatcgc gacgaggccg acgttctggg cgaaggcgct 74100 
ggcggcgaag ccgttgaaga gcgggctgag ggcggtgccg aggccgtcgg cgcggagcgc 74160 
ggcggccagg gtcttctcgt cggccggccg ctcgacgatc tcaccgaggg cgaggacgtc 74220 
ggcggtggac tcggtcatcg acacgagcat cacgatgcac atggagatga tcgccgcggc 74280 
cgcgaactgc ggagcgccga agtggaacgg ggtggggagt ccgatgacgt cggcgtcgcc 74340 
tacggcgctg aagtcggcga cgcccagcgg cagcgagagg agcgtgccgg cgacgaggcc 744 00 
cagcaggatg gagatctgct tgaggaagcc cgtcaggacg cggcgcagga ccacggtgat 74460 
cagcagggtg gcggtggcga ggccgatgta cgtgaggctg ccgtagtccg gtgcctgcgc 74520 
gttgccgccc tgggcccagt tgaacgcgac gggcagcagg gagacaccga tgagggtgat 74580 
gaccgtgccc gtgaccacgg gcgggaagaa gcggatcagt ttgcagaaga agggggcgag 74640 
gaggaatccg aagacgccgg cgacgatcac ggcgccgtag atgacgggca gcgcgtcgtc 74700 
ggggccttcg gccttcgcta tcgcgagcat cggtgcgacg ccggcgaagg agacgccgtt 74760 
gacgaacggg agccgtgctc cgaccttcca gaagccgagc gtctgcagga gcgtggcgat 74820 
gcccgaggtg aacaggctgg cgctcatgag gaacgcgatg tccgcggtgg acaggccgac 74880 
gccgatgccg acgaccagcg gcggcgcgac gacgccggcg tacatggcgg cgacgtgctg 74940 
cagaccggcg ctgaagagct tcagcggggg cagcatctgg tcgaccggat gggtgtcgcc 75000 
cggtcttgcg ggggtgtcgg gacgagcgtc ggttccgtcc tcggtcttcg tcggttccgg 75060 
ggcggggcgg gattccggca tggcgtgtct cctggccgcg gcggtctcgt gggagcgcgg 7512 0 
gcagccctgt gggagagccg gcgtcgctga cgcacggctc tgcggatggg ggtggtgacg 75180 
gggtggggag gatgcggcac cgggcgtggg acgagaggcc gtcgtgcctg ggtgccgcgg 7524 0 
ccggagagcg gggagtgggg cgccggagaa cgggcgggag ggattcgtgt cccggggttc 75300 
ccgcggtcct ccggccggcc ggcgcgcagc tgtccgtgat gcgcgtcgtg ccactccgtc 75360 
cggcgaagtc ggaacagttc ctcacggggc ggcgtgggtg tcaagaggcg ggacgggccg 7542 0 
ggttgaggac ctcccggacg tggtgccaga ggtgcaggtc gatgtgttcg aggaagtccg 75480 
ccgcccgggc ctccgcgcgg gccgcctgac ggggcgggcc gccggccgcg ccctcccatt 75540 
gctggtaggt gaggtggagg cgttcgaggg cgtggccgag tacggcgggg tcgagcggca 75600 
cgatgcggga aagggccccc acgtaggggg gccaccaggt ggtggcggcc tctctgagca 75660 
ggacgcggag ccggccggtc ctgccgcacg cggcgacgaa gcaggccggt ggcgggcaga 7572 0 
ggactctcag gagggcgtcc gtctgggcgg gggtcccctg ccagcggttc cggcgttcgg 75780 
cgtcctccca ctggccgcgg gtgaggccga gctcggtcgc ggtctcgttg acggtgagtc 75840 
cggcgacggt acggcactgg gcgagggtgc cgggctcttc gacgagatcg accggagagc 75900 
accagagggc cgccgcgagg gccttcacct gggtgttgtc gggggtggcg gtgccggctt 75960 
cccacgcctc gacgaggccg gggtgcgcgg ggtgtccgca gtaggcggtg acggcccagg 76020 
cgacctggcc gagcgtcagg ccgagctggg cgcggacggc cgcggcacgg gtgggatcga 76080 
agcggggcag ggcatacgga tcgtctgcgg gtggcatagc gggacaccgt agggaccccg 76140 
cggtccacgg ccaagggccg gaacggtctc gatgtcggct ccgccgcccg gcgttcggct 76200 
tcttcgtcgg atctcctgag cgggcagacc gtcgatgacc tgctctttca tgggaggagg 76260 
cgggcaagcg gagagaagag gaggctgagg cgactgtcgg ttcctccaga atccgcgagg 7632 0 
aactggcgcc ttctcttggg ggagttgacg aggttcaggc cgggccataa agtcccgtcc 76380 
cgtccacaac ggaaaacttc ttccgtcatg cgaaacctgt ggtgacagcc gcccaccccc 7644 0 
gcggctcgcc cccatcggcc atgctcccgg ttcgggccgt cccccggcac cggtcactct 76500 
gcccacacgc ccccggcagt ccgctgcccg cgggcggtgt ctcaaggacc tgccttgctg 76560 
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ccccgcgcca ctgaccacgc atcgccgacc ccaccccatc cggtcgacga gatccttccc 76620 
gcccgccgca tgctgcccgc cgccctccaa cacgtggcga gcatgtacgc cggcctgacc 76680 
gcaccaccgc tgatcatcag cagcgccctg gggctgaccc cggcccagct ctccgccctc 76740 
ctggccgccg cgctgctgat cgccgggctc ggcacgatcg cccagaccct cggcgtctac 76800 
ggcgtcggcg ccgggttgcc cctcgtcaac ggcgtctcgt tcgccgtcgt gtcaccggcg 76860 
ctcgccaccg ccgccaccca ggggcgcgac ggcgccctcc cggcgatctt cggggccacc 76920 
ctcgtggcgg gactcctctg cctgctcctc gctcccgtct tctgccgact ggtcaggttc 76980 
ttcccaccgg tcgtcagcgg ctgcgtcatc accctggtcg gcatctccct cctgccggtc 77040 
gccggcacct gggcccgggg cggagacgcc gaagccgccg gcttcggctc ccccgccgac 77100 
ctggccctgg cggcgacgac cctcgtcatc accctgaccg tgcaccgcat gctctcgggc 77160 
cgcttcctcg ggcgggtcgc catcctcatc ggcatgctcg cgggcaccct gatcgcgatc 77220 
ccgctgggca aggtcgacct cgaccccctc gcccaggcgc ccctcttcgc cctgcccacg 772 80 
cccttcggct tcggcacccc gcagttcgtc cccaccgtga tcgccaccgc cgcggtcgtg 77340 
atgatcgtgt ccatgatgga gtccaccgcc gcgctgctgg cgctgggcgc ggtcgccgaa 77400 
cggccggtcc gggaccggac catcgccgga agcctccgcg ccctcggcct cgccacggtc 77460 
ctcggcggcg tcctcggctc gttcaccagc acgtcgtacg cgcagaacgt cggcctggtc 77520 
tccctcagcc ggatccgcag ccgctatgtg gtcacgctct gcggcgccgt cctcgtcctg 77580 
atgggcttcg tgcccgtcct gggctcgttc gtcgccctcg tccctctgcc cgtcctcggc 77640 
ggtgcggggg tggtcttctt cggctccgtc gccgtcacgg gcatccgtac gctggccaag 77700 
gccgccctcg gcaccggaca caacgctgtg atcgtctccg tcaccctcgc cttcggtctc 77760 
ttccccgtcc tggacccgga cttctacgcc cgtcttcccg ccccggtggc gaccgtgctc 77820 
ggctcgggga tcaccgccgg ctgcctggtc gcggtcctcc tcaactacct cctgaaccac 77880 
ctgggccgcg gcaccgaggc cgaccccgac gcgatctccg cggaacaggt caccgccctc 77940 
gacaccgcgg acaccgtcct cgggccgaag cgttcctccg actggacgcc cttccagccc 78000 
tccggcagcc cctccggcac ccctgaccac ggccgtcaca ccaggggcac ggcacggccc 78060 
gctcccgcct ggccctacgt gaccggcccc gtggacccca ccgacaccgg gcggcaccac 78120 
cggccgcacg aggttccggc gccgccccac cgaccagacg aggtgccccc gccgctccac 78180 
ccctctgccg ctcacgaagg cgaacccccg cccgccgtca ccgagaacgc ggtctttccc 78240 
ggaccgctcc acccgctcca cccgctccac ccccggccca ccggtcgtcc cgaccgtccc 78300 
cggcaacggc acagtgcgga ggccgacccc tggcagcatc cgcagacccc ctccgcatcc 783 60 
ggcgacagcc agtagagacg acctcccccg acctcttcgc agagcccggc atcgcacagg 78420 
cccggcggag aggtggcgcc gacccacccg accaccgccg gaagcgcccc cggggacccg 78480 
tgtcccacgg attccccggc gacaagacga ggtagccccg atgaccaccg tttccgccgc 78540 
ccgccaccgt gcgggcggct ccccgcgcgg cggcacgtcc cgcccgggcc ccgacgagag 78600 
aatcgcccag gtcgtggccg aggccctcgg atccgcccgg acggtcctcg acccggatgc 78660 
gctgcccggc ctcggcacca cgcgactccc gttcggcgac gggaggttcg acgcggcgat 78720 
gatgctctgc aacgcccccg gcgtccccga cgcgctctcg cggctcgggg aactgcgccg 78780 
cgtgacacgg ggccccgtcg tggtcctcgc gaccgacccc tcgcgcgtcc gctcgttctg 78840 
gctggaccgg tacgcccccg aggtcctggc cgtcgaagcg cggcgtcatc cgccgatcgc 78900 
cgatctgacc gccgtcctcg ggggttccgc cgaggtgcgg agcgtccccg ttcccctcga 78960 
ctgcaccgac accttcgacg aggcgtacta cggaagaccc gagaagctcc tggacccgtc 79020 
ggcccgccag gcggggtcgg cctggagctt cgtggacgac cgggtccgcg aggagttcga 79080 
cacgaccctg cgccgcgaac tccggtcggg ggagtgggac gagcgcttcg gccacctccg 79140 
ccgccggccc gtctacgagg gatcactggt gatcgtccgt gccgtcccct gacgtcctcc 79200 
cggggacgcg ccacccccgg ggtcgcgtca gcggtctccg gccaggtgcc ccgagagctc 79260 
gcgcatcagc gtctcgtgct gctggagcag gtagaagtgg ccgccgggca ggacccgtac 79320 
ccggaagccc tcgggtgcga catccgccca ggcgtccatg tcccctaccg ccacgttcgg 7 93 80 
atccgtgtcg ccgatccagg cgtgcaccgg acagccgacg gcggtgggga cgcgggggcc 79440 
gtaggtgctc accacggtga agtccgcccg gaccgcgggc agcacgagct gtcggatgtc 7 9500 
cgggtcgtca agcagggcgg tatcggtccc gccgagcccg cgcagtacgg cgaccagctc 79560 
gtcgtccccc ttccggtgca ggtcgagcgg ggtcagccgg tgcggggcct tgcggctgga 7 9620 
gacgtggagg gcggcgggcg tgacgcggtg ccgctcctcc aggcgcagcg ccacctcgta 7 9680 
ggccagggac gcgcccatgc tgtggccgaa gagcgtcagg ggcacgtccg cgagcggcag 79740 
cagtgccgcc gtgacccggt cggcgagcac gtccatccgg tcgacgaacg gctcgttgaa 7 9800 
ccgctcctgg cgtccggggt actgcgccac caggacctcg gtgtcgccgc cgaaggcgct 7 9860 
gccccaggcg tggaagaagc tcgcggaacc gcccgcgtgc ggcaggaccg ccagccgccg 7 9920 
ccggggcgcg ggagtgctgg agtacctgcg gaaccacgtc gtgctgtccg tgccggtcgt 7 9980 
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catgtgtgcg tacaccccgt cctcgggttc ttggggtgcc agtgtccccg cagggcccgg 80040 
tgtccggacg cggtgggggt ccggtggcga gccgcttacg tgtcccggcg cttccgggac 80100 
cggcggccgc acacgtgtcg gcccccacga acaccagggt gcgtgggggc cgatgcgtgt 80160 
ttcgagtcct ggtctgacga tttcaggccg aaagatatgt cggactttac agctgcgatc 80220 
gaagccgatc gataatgccg tggacgggta acgtcggaat cactcggtgc tcttgagcgc 80280 
accactcacg ttgacgacct cgtggcactc ccgcgcctgc tgtcccgtcg cgggcgtacc 80340 
gggcttcgtg caggtcacgt cgatggtcac ggtgtccttc gcgccgatcc tgatgggagt 80400 
cacccagtgg tagtcctggt tgcggaacgt ctccagcgcg atcgtggtga tcttgcggtc 80460 
cccgaaggtg atcgtcatca ccccttcgtc accctggaag ttcgcgacaa cgatgtccgt 80520 
gatcccgaac acggtcttct cggggaccgt gtacgtcccg gtcctggact gtcccgctcc 80580 
cgacctcagg tcgatggtgg ccgagctctg ccgtcccccg ccggtcgcgg tgccgtcgcc 80640 
cgtgccggcc gaaccgtcgt ccccgccgcc cgctccaccg cccgatcccg gcttctggct 80700 
gctgccgccg gacggccggc ccgggccggg ggaggagccg tccgagccgc tctccgtcgg 80760 
gaccgggcgg ggctgcaccg cctgggtggc cgcctcctcg gcggcgctgc gcacggccgg 80820 
ccggaccagc gtgaaccagg cgatcagcag cgcgatcagc gccgcgagca gcaggagcag 80880 
ccacttgggg aagaccggta tctggacgaa ctccgcgtcc agcgtcggcg ccgtgtgggg 80940 
ctcctcggcg cggtcctcgg tctgctccgg ctcgccggtc tcgcgggcgt ccacggtgaa 81000 
cggccagacc acggggtcgc cgaaccacac cgggctcgcg gtgcggaccc gcagccggag 81060 
ttccttcgac tcgcccggct ccagcgccgg ctccgccggc gtgaaggcga accggagctc 8112 0 
ctcgcccgcc tgcccgggcg tgaaccccac ccgtaccggg gtgttgccct ggttgcggac 81180 
ggccagcaga tagcggcccc ggagccagcc gcgccggcgg cgcggcgaga ggtcggtccg 81240 
cagctcgtgg aacgcgccga cgcgcaccac ggtctccagg accttgaccg actcgggctg 81300 
ctcgttcggg aggatccgta caccgagggg cagctcgccg gcccgtgtct ccggcgagcg 81360 
cggcggtgcc agacggagcg tcaccgtctc ggacgtgccg ggatagaggg agagccgctc 8142 0 
gggctcgacg gtggtccatt cggcaccgtc accgacgacc ttcaggtcgt acgcctcgac 81480 
gatgtcactg tcgttgcgga cggtcagggt ggtggtggcg atgtcgcccg gcgtcacgga 81540 
cacggccggg atgtcgaggc cgggcgcacc gggaccggag gaggctgcgg aaggcgtcac 81600 
ccgccccacc gtaggagacc tgacagatcc gtacgaggca cgcgagggca atgtccgggc 81660 
agctcggctg cccggcaagc acaagtcaac tctccggtaa caatggattt ctagtctgga 81720 
gagccgcctt cggcacacca ccggcccgtg gtcggctcgt gtcgtgtccg ccttcccccc 81780 
accgacccag gaaaacaggt atccgatgtt ccgcaccgag gagaagaggc cggtcgcgac 81840 
cggcactacg gcgcatgacg ccgtccgggg ccacccggac gcccatgccg ccggcttcgg 81900 
ccgcccgcgc cgcgtcaccg tggcggtcta cgccgccgac cccgtgctgc gggtcggcgt 81960 
cgtccaacag ctccgccagc gccccgagac cgagctcgtc gacgacgcgg acgcggagaa 82020 
cgcgcaggtc tccctggtcg tcgtcgacgc cctcgacgac gacgtgaccg ccctgctgac 82080 
ccggctgagc tacaacggcg ccacccgcgc gggactcgtg atcggcaccc tcggcgtcgg 82140 
ggcgctccaa cgcgtcgtcg agtgcggggt gtcggcggtg ctgcgccgcg ccgaggccga 82200 
ccaggaccag ctcgtccagc tggtcctggc ggtggccaac ggcgagggcg tgctcccggg 82260 
cgacctgctc ggcgagttac tgggacacgt cggcagcctg cgccgcgcgg ccctcgaccc 82320 
cggcgccctg cccctctcca ccctcaccag cagggaggcg gagatgctgc gcctggtctc 82380 
ggagggcctg gacaccgcgg cgatcgcccg caagacctcg tactccgagc ggaccgtgaa 8244 0 
gaacgtcctg cacgagatca ccacccgcct ccaactgcgc aaccgcgccc acgccgtggg 82500 
ctacgcgctc cgcaacgggc tgatatgacc gtcccgtccg gaccgcggcc cggcggccgg 82560 
cgcgacagcc ggagggaagg cggcgctgcc ccaaagtgca tcccgccctt cccccgggtg 82 62 0 
cggcccccgg gccctcccgc cgcgtgcgcc gccgccgcac gatgacgggg ggcacctccc 82680 
ggtgccgcac cggacggaga agggcaccgt gatgaagacc gctggccccg gtggacggca 82 74 0 
ccgccggggg agactcgcct cggcgctcct gctgctcgtc cccctgctgg gcgcgacggg 82800 
cgtggccggg ccggacgacc cccggaccgc ggcggccgcg gcggacgccg ccgagaccac 82860 
ccgcatcgcc tacgcgggca ccggccaccg cagcctcggc gaaccggcct ccaccgactc 8292 0 
cagcaccccg ctgttcggag cgggacccac ccactacgac accgacccgt ccgccctcgg 82980 
cgaccggctg gtcttcgcga gccgccgcga cgagaagcac ccccagatct atctgcgggg 83040 
cgccgacggc ggagtcctgc ggctcaccag cggcctggac gcggcccgtc cccggctcac 83100 
cccggacggc gggtcggtgc tcttcgacgc cgccgacccg gccggcggct cccagcgcga 83160 
cctgtggctg gtgcgcaccg acggcaccgg gctgacccgg ctgacggaca cgcccgccag 83220 
cgaggaggac ccggcggtct cccccgacgg cgcccggatc gcctactcca gcgacgccga 832 80 
ccccctggcc gggcggcaga tctacgtccg cgccctcacg ggcggcatcc ccacccggct 83340 
caccgacccg gcccgcggca cggcctccga gcccgcctgg aaccccgtcg acgacgacgt 834 00 
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caaccgcgcg tggatcgcgt acacgtcgac cacgaccgag gacgggcgga ccaggcagcg 83460 
gctgcggatc accgacggca ccaccgacga gaccctgttc accggcgcgt acgcgaactg 83520 
gcagggccac ggggcggcat ggctgcccga cggggacggg atcgtgttcc tcagccccga 83580 
gaccacctgc acctgcagga ccccctacga ccacgtcttc cggtcggtcg tgcacgccga 83640 
ccgggaaccc tccctggtgc tcgacgagga ccgcgacgtc ctctcgccca cctggatcgg 83700 
caccgccgag ggcggccacg cgatcgtcga gcgcagctcg gcggcgaccg cgcacacggc 83760 
gaccctccag gacatccgcg cggacggttc cgacccgcgc gacctgcagc ggaagatcct 83 82 0 
gcgcgaggac ccccaggccg acaccaacac cgaccccgcc aaggatccgc tcttccagcc 83880 
cgcgcccccg ttcgacccgt ggaccgaacg gcagaactac acccccgacg ggcgccgcct 83 94 0 
cgtcctcacc cgcttcgagg gccccgacga cgcgcggatc gagcggatct ggacggccga 84000 
cgccgacggt acgaacgagg cgccgatgcc cctcgacggg cgcggcgcgc gggactggga 84 060 
caccgacccg acgttctccc cggacggcac ccgcctggcc ttcacccgca cctcgcccgg 84120 
c 9999 tc 99 c gaggccgcgg gagacagccg catcctcctc gccgaggtcg ccaccggccg 84180 
gatcaccgga gagatcgtgc ccccggccgg tgaactccgc ggcggggacg cccagccgac 8424 0 
ctggtcctcc gacggcacca ccctggcctt cacccgcgcc cggcagatcg ccgggggcgg 84300 
cggcagcaag cacgtgtgga ccgcgtccac ggctgacctg acccggcagc gcgacctgag 84360 
cgcgacgcac tgcccgcgcg actgcgacgt catcgacgac agccccgcct tctcgcccga 84420 
cggacgctcc ctcgccttca accgcaagaa cggcggcggg cggatcgacg agcgcaacgg 84480 
actgctcctg accaccctgt ccggcgacgc ctgccaggtc ctgctgccca ccgccgcccg 84540 
cggccaggac ggcgcgtgcg agcgggaact gccggacacc acgctcaccg gtccgcacca 84600 
gccgcgcgac gccgcctgga ccgccgacgg caagaggctg gtcttcagct cccgggccgc 84660 
ggccgcggtc aacagcccgg agaagctgaa cgtcctggac gtcggctccg gtgacatcac 84720 
cccgctcacc gccgagctcg ccggacgcca gaaggaaccc accgtccagc agtccgtgga 84780 
cctcgccgtc gaggcacccg ccacgacgcc cgacgtcacc gtcggcgcgt ccggcacggt 84 84 0 
caccgtccac gtggtcaacc acggtcccgc cgcctcgccc ggcacccggc tcaccgtcgt 84900 
cccgccgtcc ggtgtgcgga tcaccgggat cgagtggccc ggcggcacct gcgacgccgc 84960 
ctccctccag tgcgacctgg gcgtcgtcga ggccggagcc caggtccccg tggacgtcac 85020 
gctcaccggc gtcaccgccg gcgacgcacc cgtcgactgg tcggtcaccg gcgccgtcct 85080 
cgacccccgg cccggcgaca acgacggccg gagcgtgatc cccgtacgcg aggcaccccc 8514 0 
gacgccgacc cccacgccga cgccgacccc cacgcccacc ccgaccccga ctccgacgcc 85200 
gacccccacc cggaccccga cgcccacccc gactccgacc cggcccccgc agccccccgc 85260 
gccgaaggcc ggacccgggg tgcggatcac cgtccagccc gagcccggct acgtcggcgg 8532 0 
acgcgtcgtc gtcacgtaca gcgtccgcaa cggccgcaac gcgctcgcca ccggactccg 85380 
gctcaggatc ggactgcccg ccggggtgcc ccacggcgga cttccggcgg gctgcgaccg 8544 0 
gaacggcgcg tgcgcgctgc ccgacctcac cccgggcacg accgccgtcc tgcgggtcgt 85500 
cctcagcccg aagaaggcga tgaccgcccg cgtcacggcc gtgctcgaca ccaccggcac 85560 
ggacgccgac cgcagcgaca acaccgcccg ggagcggctg cgcgtcctcc agccgcgcat 85620 
cgtcgccgtg cccgacatcg gcaagcccgg attcgtcacc tccgtccgag gcgtggactt 85680 
cccgcccggc gtcccggtgc gcttcagctg gaaccccggg atcaccgccg ccgcctcgcc 85740 
gaccttcccg gaggccgacg gcacgttcat cggacagctc ctcatcctcg ccaaggacca 85800 
gaccgggccg cgcaccatca cggcctcggg ccccggattc tccccggtga agaccgactt 85860 
cctggtcgtc agcggcaccg tccagccgcc ggacggggtg actcgccggt gatcc 85915 



<210> 2 
<211> 343 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 2 

Met Ala Asp Val Leu Asp lie Arg 

1 5 
Ala Leu Met Ser Leu Ala Val Ala 
20 

Leu Gly Leu Met Gly Arg Leu Val 

35 40 
lie Trp Pro Pro Thr Gly Val Ala 
50 55 



Gin 


Tyr Arg 


Ser Pro Ala Ala Thr 




10 


15 


Val 


Leu Tyr 


Tyr Ala Ala Gly Arg 


25 




■ 30 


Val 


Glu Gly 


Val Val Val Thr Pro 






45 


Val 


Ala Ala 


Leu Leu Leu Leu Gly 



60 



26 



Ala Arg 


Val 


Trp 


Pro 


Gly 


He 


Ala 


Leu Gly 


Ser 


Phe 


Leu 


Val 


He 


Ala 


65 








70 










75 










80 


Ser Leu 


Thr 


Thr 


Pro 


Gly 


Pro 


Thr 


Thr 


Val 


Val 


Thr 


Val 


Val 


Ser 


Asn 








85 










90 










95 




Thr Val 


Ala 


Pro 


Leu 


Cys 


Ala 


Phe 


Leu 


Leu 


Leu 


Thr 


Arg 


Ala 


Gly 


Phe 






100 










105 










110 






Arg Leu 


Asp 


Met 


Ala 


Arg 


Leu 


Arg 


Asp Gly 


Leu 


Ser 


Leu 


Val 


Phe 


Leu 




115 










120 










125 








Gly Gly 


Phe 


Gly 


Ala 


Met 


Leu 


He 


Ser 


Ala 


Thr 


Ala 


Gly 


Val 


Gly 


Leu 


130 










135 










140 










Gin Val 


Ala 


Lys 


Ser 


Ser 


Leu 


Asp 


Thr 


Thr 


Glu 


Phe 


Trp 


Pro 


Val 


Trp 


145 








150 










155 










160 


Leu Ala 


Trp 


Trp 


Val 


Gly 


Asp 


Thr 


Met 


Gly 


Val 


Leu 


Leu 


Val 


Ala 


Pro 








165 










170 










175 




Leu Leu 


Leu 


Val 


Leu 


Ala 


Gly 


Pro 


Ala Gly 


Arg 


Phe 


Arg 


Val 


Arg 


Arg 






180 










185 










190 






Trp Lys 


Glu 


Ala 


Ala 


Leu 


Leu 


Gly 


Leu 


Ala 


Thr 


Leu 


He 


Leu 


Met 


Pro 




195 










200 










205 








Met Ala 


Val 


Leu 


Ser 


Pro 


Val 


Gly 


Met 


Leu 


Phe 


Leu 


Val 


Phe 


Pro 


Leu 


210 










215 










220 










Leu lie 


Trp 


Ala 


Ala 


Leu 


Arg 


Phe 


Gin 


Leu 


Thr 


Gly 


Ser 


Met 


Leu 


Cys 


225 








230 










235 










240 


Ala Leu 


Phe 


Ala 


Ser 


Val 


Leu 


Ala 


Thr 


Phe 


Glu 


Ala 


Asn 


Ala 


Gly 


Arg 








245 










250 










255 




Gly Gly 


Phe 


Leu 


His 


Leu 


Ser 


Asp 


Val 


Glu 


He 


Met 


Ala 


Lys 


Leu 


Gin 






260 










265 










270 






Ala Phe 


Asn 


Gly 


Ser 


Ala 


Ala 


Leu 


Thr 


Ala 


Leu 


Leu 


Leu 


Ala 


Ser 


Val 




275 










280 










285 








He Thr 


Glu 


Gin 


Arg 


Ala 


Thr 


Arg 


Arg 


Ser 


Val 


Arg 


Arg 


Ala 


Cys 


Arg 


290 










295 










300 










Glu Leu 


Ala 


Glu 


Val 


Leu 


Glu 


His 


Leu 


Ala 


Ala 


Gly 


Glu 


Pro 


Ala 


Pro 


305 








310 










315 










320 


Gly Pro 


Pro 


Gly 


Thr 


Ala 


Glu 


Ser 


Arg Ala 


Ala 


Pro 


Ser 


Gly 


Gly 


Pro 








325 










330 










335 




Arg Asp 


Pro 


Phe 


Ser 


Glu 


Gly 
























340 


























<210> 3 






























<211> 279 




























<212> PRT 




























<213> Streptomyces bikiniensis 


















<400> 3 






























Met Phe 


Arg 


Arg 


Arg 


Pro 


Ala 


Asp 


Ser 


Ser 


Glu 


Asp 


Leu 


Leu 


Val 


Arg 


1 






5 










10 










15 




Leu Gly 


Ser 


Leu 


Thr 


Ala 


Arg 


Ala 


Arg 


Glu 


Leu 


Ala 


Glu 


Thr 


Gin 


Arg 






20 










25 










30 






Ser Arg 


Val 


Glu 


Leu 


Ala 


Val 


Ala 


Leu 


Gin 


Arg 


Gly 


Met 


Leu 


Pro 


Ser 




35 










40 










45 








Asp Leu 


Pro 


Ser 


Leu 


Pro 


Gly 


Ala 


Arg 


Leu 


Ala 


Val 


Arg 


Tyr 


Glu 


Pro 


50 










55 










60 










Ala Asn 


His 


Gly 


Leu 


Asn 


Val 


Gly 


Gly Asp 


Trp 


Tyr 


Asp 


Ala 


Phe 


Pro 


65 








70 










75 










80 


Leu Pro 


Gly 


Gly 


Arg 


He 


Gly 


Met 


Ser 


He 


Gly 


Asp 


Val 


Gin 


Gly 


His 








85 










90 










95 




Asn He 


Glu 


Ala 


Ala 


Ala 


Phe 


Met 


Gly Gin 


Val 


Arg 


Val 


Ala 


Leu 


Arg 



27 



100 

Ala Leu Ala Ser 
115 

Asn Asp Leu Leu 
130 

Phe Leu Arg Leu 
145 

Gly His He Pro 

Asp Asp Ser Glu 
180 

Tyr Pro Ala Thr 
195 

Leu Thr Asp Gly 
210 

Leu Asp Arg Val 
225 

Asp Val Asp Ala 

Gly His Glu Asp 
260 

Pro Pro Arg Pro 
275 



Val Thr Ala Asp 
120 

Val Ser Leu Gly 
135 

Asp Pro Ala Ala 
150 

His He Trp Ala 
165 

Gly Gly Pro Pro 

Arg His Arg Leu 
200 

Val Val Glu Gly 
215 

Thr Arg Leu Ala 
230 

Leu Ala Thr Ala 
245 

Asp Ala Ala Val 
Ala Thr Gly 



105 



Pro 


Gly Glu 


Leu 


Ala 


Asp 


Leu 


Phe 








140 


Glv 


Thr 


Leu 


Glu 






155 




Thr 


Ala 


Asp 


Gly 




170 






Leu 


Gly Val 


Leu 


185 








Thr 


Ala 


Asp 


Gly 


Pro 


Ser 


Leu 


His 








220 


Gly 


He 


Thr 


Ala 






235 




Val 


Met 


Arg 


Leu 




250 






Leu 


Val 


Val 


Gly 



265 



110 

Leu Gly Arg Thr 
125 

Ala Thr Cys Thr 

Cys Ala Arg Ala 
160 

Arg Ser Gly He 
175 

Arg Gly Ala Asp 
190 

Val Phe Val Leu 
205 

He Asp Glu Gly 

Val Ala Gly Leu 
240 

Ala Ala Thr Val 
255 

His Asp Gly Gly 
270 



<210> 4 

<211> 293 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 4 



Met 


Ala 


Gin 


Pro 


Gly 


Arg 


Thr 


Thr 


1 








5 








Val 


His 


Arg 


Leu 
20 


Gly 


Phe 


Gly 


Ala 


Trp 


Gly 


Pro 
35 


Pro 


Glu 


Asp 


Arg 


Glu 
40 


Ala 


Val 
50 


Asp 


Leu 


Gly 


Val 


Ser 
55 


Phe 


Leu 


Gly 


Ser 


Asn 


Glu 


.Glu 


Leu 


Leu 


65 










70 






Asp 


Gly 


Leu 


Val 


He 
85 


Ala 


Thr 


Lys 


Asp 


Gin 


Trp 


Val 
100 


Pro 


Cys 


Gly 


Arg 


Glu 


Leu 


Ser 
115 


Leu 


Arg 


Arg 


Leu 


Arg 
120 


Leu 


His 
130 


Arg 


He 


Asp 


Pro 


Lys 
135 


Val 


Leu 


Gly 


Glu 


Leu 


Gin 


Asp 


Glu 


Gly 


145 










150 






Lys 


Val 


Thr 


Val 


Arg 
165 


Glu 


Val 


Glu 


Ala 


Ser 


Val 


Gin 
180 


Asn 


Val 


Tyr 


Asn 


Val 


Val 


Glu 
195 


Tyr 


Cys 


Glu 


Lys 


His 
200 



Phe 


Pro 


Leu 


Gly Gly Asp 


Leu 


Ser 




10 








15 




Leu 


Arg 


Leu 


Thr Gly 


Pro 


Gly 


Tyr 


25 








30 . 






Ala 


Ala 


He 


Ser Thr 


Ala 


Arg 


Leu 








45 








He 


Asp 


Thr 


Ala Asp 


Ser 


Tyr 


Gly 








60 








Ala 


Glu 


Ala 


Leu Arg 


Pro 


Tyr 


Pro 






75 








80 


Ala 


Gly Gin 


Cys Arg 


Pro 


Arg 


Pro 




90 








95 




Pro 


Glu 


Tyr 


Leu Arg 


Gin 


Gin 


Ala 


105 








110 






Leu 


Asp Arg 


He Asp 


Leu 


Phe 


Gin 








125 








Pro 


Ala 


Ala 


Glu Gin 


Phe 


Gly 


Ala 








140 








Lys 


He 


Arg 


His He 


Gly 


Leu 


Ser 






155 








160 


Ala 


Ala 


Arg 


Glu His 


He 


Thr 


Val 




170 








175 




Leu 


Thr Asp 


Arg Arg Asn 


Asp 


Glu 


185 








190 






Glu 


He 


Ala 


Phe He 


Ala 


Trp 


Leu 



205 



28 



Pro lie Ala Arg Gly Ala Leu Ala 

210 215 
lie Ala Thr Glu Leu Glu Val Ser 
225 230 
Leu Leu His Arg Ser Pro Ala Val 
245 

Pro Ala His Leu Arg Glu Asn Val 
260 

Asp Gly Gin Leu Ala Arg Leu Asn 
275 280 
Ala Thr Val Pro Val 
290 



Ala Gly Gly Ser Pro Val Ala Asp 
220 

Ala Gly Gin Val Ala Leu Ala Trp 
235 240 
lie Pro lie Pro Gly Thr Ser Ser 

250 255 
Ala Ala Ser Gly lie Ala Leu Ser 
265 270 
Ala Leu Gly Arg Thr His Asp Asp 
285 



<210> 5 

<211> 405 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 5 



Met Thr 


Met 


Lys 


Arg 


Asn 


Leu 


Gly 


Asp 


Leu 


Ala 


Val 


Phe 


Gly 


Gly 


Pro 


1 






5 










10 










15 




Ser Ala 


Phe 


Leu 


Gin 


Pro 


Leu 


His 


Val 


Gly 


Arg 


Pro 


Asn 


Val 


Gly 


Asp 






20 










25 










30 






Arg Ala 


Arg 


Phe 


Leu 


Asp 


Arg 


Val 


Asn 


Trp 


Ala 


Leu 


Asp 


His 


Gin 


Trp 




35 










40 










45 








Leu Thr 


Asn 


Gly 


Gly 


Pro 


Leu 


Ala 


Arg 


Glu 


Phe 


Glu 


Gin 


Arg 


Val 


Ala 


50 










55 










60 










Glu Leu 


Ala 


Gly 


Val 


Arg 


Tyr 


Cys 


Val 


Ser 


Thr 


Cys 


Asn 


Ala 


Thr 


Val 


65 








70 










75 










80 


Ala Leu 


Gin 


Leu 


Leu 


Ala 


Arg 


Ala 


Ala 


Asp 


Leu 


Ser 


Gly 


Glu 


Val 


He 








85 










90 










95 




Met Pro 


Ser 


Leu 


Thr 


Phe 


Pro 


Ala 


Thr 


Ala 


Gin 


Ala 


Phe 


Arg 


Trp 


Leu 






100 










105 










110 






Gly Leu 


Thr 


Pro 


Val 


Phe 


Val 


Asp 


He 


Asp 


Pro 


Ala 


Thr 


Asn 


Cys 


Leu 




115 










120 










125 








Asp Pro 


Asp 


Leu 


He 


Glu 


Ala 


Ala 


He 


Thr 


Pro 


Arg 


Thr 


Ser 


Ala 


Val 


130 










135 










140 










Val Pro 


Val 


His 


Leu 


Trp 


Gly 


Arg 


Pro 


Cys 


Ala 


Val 


Asp 


Arg 


Leu 


Ala 


145 








150 










155 










160 


Lys Val 


Ala 


Ala 


Asp 


His 


Gly 


Leu 


Arg 


Leu 


Phe 


Tyr 


Asp 


Ala 


Ala 


His 








165 










170 










175 




Gly Leu 


Gly 


Cys 


Thr 


Ser 


Glu 


Gly 


Gin 


Pro 


He 


Gly 


Gly 


Phe 


Gly 


Gin 






180 










185 










190 






Ala Glu 


Val 


Phe 


Ser 


Phe 


His 


Ala 


Thr 


Lys 


Val 


Val 


Asn 


Ala 


Phe 


Glu 




195 










200 










205 








Gly Gly 


Ala 


Val 


Val 


Thr 


Asp 


Asp 


Glu 


Arg 


Leu 


Ala 


Gin 


Arg 


Val 


Arg 


210 










215 










220 










Ala Met 


His 


Asn 


Phe 


Gly 


Phe 


Thr 


Gin 


Gly 


Arg 


Val 


Ser 


Thr 


Glu 


Thr 


225 








230 










235 










240 


Gly Thr 


Asn 


Gly 


Lys 


Met 


Thr 


Glu 


Ala 


Ala 


Ala 


Ala 


Met 


Gly 


Leu 


Thr 








245 










250 










255 




Ser Leu 


Asp 


Ala 


Phe 


Glu 


Glu 


Thr 


Val 


Arg 


Arg 


Asn 


Glu 


Ala 


Asn 


His 






260 










265 










270 






Asp Asp 


Tyr 


Arg 


Ser 


Glu 


Leu 


Ala 


Gly 


Leu 


Ala 


Gly 


Leu 


Lys 


Val 


Met 




275 










280 










285 








Glu Phe 


Asp 


Arg 


Ala 


Glu 


Arg 


Asn 


Asn 


Tyr 


His 


Tyr 


Leu 


Val 


Val 


Glu 



29 



290 

Val Asp Ala Ala 
305 

Leu Arg Ala Glu 

His Glu Met Glu 
340 

Thr Glu Arg Leu 
355 

Val Ser Arg Glu 
370 

Leu Glu Arg Gly 
385 

Ser Thr Thr Ala 







£. J D 




Val 


Thr 


Gly 


Val 




310 






Asn 


He 


Met 


Cys 


325 








Pro 


Tyr 


Arg 


Ser 


Ala 


Arg 


Lys 


Val 








360 


Asp 


He 


Arg 


Arg 






375 




His 


Glu 


Val 


Thr 



390 

Pro 
405 



300 

His Arg Asp Leu 
315 

Gin Arg Tyr Phe 
330 

Glu Arg Pro Val 
345 

Leu Ala Leu Pro 

Val Cys Asp He 
380 

Arg Arg Ala Asp 
395 



Leu Asp Glu Val 
320 

Ser Pro Gly Cys 
335 

Ser Leu Pro His 
350 

Thr Gly Pro Thr 
365 

Val Arg Leu Thr 

Glu Arg Val Pro 
400 



<210> 6 
<211> 259 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 6 



Met Lys 


Asn 


Val 


Val 


Ser 


Asn 


Thr 


1 






5 








Pro Val 


Gly 


Met 


Asn 


Val 


Leu 


Asp 






20 










Pro Gly 


Ala 


Glu 


Gly 


Pro 


Asp 


Val 




35 










40 


His Arg 


Ala 


Glu 


Gly 


Leu 


Asp 


Val 


50 










55 




Gly Leu 


Gin 


Arg 


Leu 


Asp 


Asn 


He 


65 








70 






Gin Asp 


Asp 


Val 


Pro 


Gly 


Asp 


Leu 








85 








Gly Ala 


Cys 


He 


Leu 


Met 


Arg 


Ala 






100 










Asp Arg 


Thr 


Val 


Trp 


Leu 


Ala 


Asp 




115 










120 


Ser Glu 


Asp 


Ser 


His 


Pro 


Leu 


Asp 


130 










135 




Asn Trp 


Val 


Leu 


Ser 


Cys 


Ser 


Glu 


145 








150 






Arg Tyr 


Gly 


Leu 


Leu 


Asp 


Glu 


Gin 








165 








Ala Asp 


Thr 


Leu 


Pro 


Thr 


Ala 


Pro 






180 










Val Asp 


Gly 


Asp 


Leu 


Tyr 


Glu 


Ser 




195 










200 


Tyr Pro 


Lys 


Leu 


Ser 


Val 


Gly 


Gly 


210 










215 




He Pro 


Ala 


Cys 


Lys 


Gin 


Ala 


Val 


225 








230 






He Asp 


Glu 


Pro 


He 


Glu 


Thr 


Val 



245 



Arg Glu His 



He 


Tyr Gly 


Asp 


His 


Pro 


Thr 


Phe 




10 








15 




Lys 


Glu Leu 


Ala 


Asp 


Arg 


Met 


Arg 


25 








30 






Glu 


Arg Gly 


Thr 


Phe 


Asp 


Ala 


Asp 








45 








Pro 


Thr Val 


Ala 


His 


Thr 


Met 


He 






60 










Gin 


Arg Cys 


Val 


Glu Arg Val 


Leu 




75 










80 


He 


Glu Thr 


Gly Val 


Trp 


Arg 


Gly 




90 








95 




Leu 


Leu Lys 


Ala 


His 


Gly Val 


Glu 


105 








110 






Ser 


Phe Ala 


Gly Val 


Pro 


Val 


Thr 








125 








Arg 


Ala Met 


Glu 


Phe 


His 


His 


Leu 






140 










Glu 


Gin Val 


Arg 


Glu 


Asn 


Phe 


Ala 




155 










160 


Val 


Arg Phe 


Leu 


Pro Gly Met 


Phe 




170 








175 




He 


Asp Arg 


Leu 


Ala 


Val 


Leu 


Arg 


185 








190 






Thr 


Arg Asp 


Ala 


Leu 


Val 


Asn 


Leu 








205 








Phe 


Val He 


Val 


Asp 


Asp 


Tyr 


Leu 






220 










His 


Asp Tyr 


Arg 


Ser 


Glu 


His 


Gly 




235 










240 


Asp 


Val Thr 


Gly Val Tyr Trp 


Arg 




250 








255 





30 



<210> 7 

<211> 485 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 7 



Met 


Thr 


Ser 


His 


Ala 


Ser 


Thr 


Ala 


1 








5 








Arg 


Pro 


Gly 


Ala 


Asp 


Leu 


Pro 


Ala 








20 










Leu 


Val 


Ser 


Asp 


Gly 


Arg 


Val 


Gly 






35 










40 


Arg 


Arg 


Leu 


Val 


Arg 


Leu 


Ala 


Glu 




50 










55 




Pro 


Leu 


Glu 


Glu 


Ala 


Arg 


Arg 


Met 


65 










70 






Gly Arg 


Leu 


Leu 


Gly 


Leu 


Phe 


Gly 










85 








Val 


Glu 


Asn 


Gly 


Pro 


Ala 


Gly 


Lys 








100 










Leu 


Glu 


Arg 


Arg 


Gly 


Val 


Phe 


Asp 






115 










120 


Phe 


Pro 


Tyr 


Val 


Val 


Gly 


Leu 


Tyr 




130 










135 




Cys 


His 


Phe 


Cys 


Val 


Arg 


Val 


Thr 


145 










150 






Leu 


Glu 


Ser 


Gly 


Asn 


Ala 


Met 


Phe 










165 








Ala Gly 


Asn 


Pro 


Tyr 


Ala 


Met 


Tyr 








180 










Thr 


Asn 


Pro 


Gly 


Leu 


Gly 


Ala 


Leu 






195 










200 


Leu Arg 


Pro 


Thr 


Val 


Tyr 


Thr 


Asn 




210 










215 




Leu 


Asp 


Arg 


Gin 


Pro 


Gly 


Val 


Trp 


225 










230 






Leu 


Tyr 


Gly 


Leu 


Asn 


Asp 


Glu 


Glu 










245 








Ala 


Ala 


Phe 


Gly 


Arg 


Val 


Arg 


Ala 








260 










Arg 


Ser 


Glu 


Arg 


Glu 


Ser 


Pro 


He 






275 










280 


Leu 


Pro 


Gly 


Arg 


Val 


His 


Arg 


Leu 




290 










295 




Asp 


Leu 


Asn 


Glu 


Ala 


Ala 


Pro 


Asp 


305 










310 






Arg 


Glu 


Asp 


Tyr 


Ser 


Gly 


Arg 


Glu 










325 








Arg Ala 


Glu 


Leu 


Gin 


Glu 


Gly 


Leu 








340 










Arg 


Arg 


Thr 


Pro 


Thr 


Leu 


Asn 


He 






355 










360 


Leu 


Lys 


Thr 


Gly 


Ala 


Asp 


Ala 


Glu 




370 










375 




Met Arg 


Arg 


Ser 


Ala 


His 


Pro 


Gin 



Ala 


Asp 


Pro 


Val 


Ala 


Leu 


Cys 


Ala 




10 










15 




Ala 


Val 


His 


Thr 


Val 


His 


Arg 


Ala 


25 










30 






Val 


Asp 


Glu 


Gly 


Pro 


Thr 


Val 


Ala 










45 








Arg 


Tyr 


Gly 


Asn 


His 


Pro 


Phe 


Thr 








60 










Leu 


Asp 


Val 


Asp 


Arg 


Ala 


Ser 


Phe 






75 










80 


Arg 


Val 


Pro 


Glu 


Leu 


Arg 


His 


Ala 




90 










95 




Tyr 


Trp 


Gin 


Asn 


Thr 


Leu 


Leu 


Pro 


105 










110 






Ala 


Ala 


Leu 


Ala 


His 


Lys 


Pro 


Ala 










125 








Pro 


Gly 


Pro 


Ser 


Cys 


Met 


Phe 


Arg 








140 










Gly 


Ala 


Arg 


Tyr 


Asp 


Pro 


Ser 


Ala 






155 










160 


Ala 


Ser 


Val 


He 


Asp 


Glu 


He 


Pro 




170 










175 




Phe 


Ser 


Gly 


Gly 


Leu 


Glu 


Pro 


Leu 


185 










190 






Ser 


Ser 


Arg 


Ala 


Ala 


Ala 


Arg 


Gly 










205 








Ser 


Phe 


Ala 


Leu 


Thr 


Glu 


Arg 


Thr 








220 










Asp 


Leu 


His 


Ala 


Val 


Arg 


Thr 


Ser 






235 










240 


Tyr 


Glu 


Glu 


Thr 


Thr 


Gly 


Lys 


Arg 




250 










255 




Asn 


Leu 


Arg 


Arg 


Phe 


Gin 


Gin 


Leu 


265 










270 






Arg 


Leu 


Gly 


Leu 


Ser 


Tyr 


He 


Val 










285 








Leu 


Asp 


Leu 


Val 


Asp 


Phe 


He 


Ala 








300 










Arg 


Pro 


Val 


Asp 


Phe 


Leu 


Asn 


Val 






315 










320 


Asp 


Gly 


Arg 


Leu 


Phe 


Glu 


Ala 


Glu 




330 










335 




Leu 


Ala 


Phe 


Glu 


Glu 


Ala 


Val 


Ser 


345 










350 






Asp 


Tyr 


Gly 


Tyr 


Ala 


Leu 


His 


Ser 










365 








Leu 


Leu 


Arg 


He 


Arg 


Pro 


Gly 


Thr 








380 










Val 


Ser 


Val 


Gin 


Val 


Asp 


Leu 


Leu 



31 



385 






390 




Gly Asp 


Val 


Tyr Leu 


Tyr 


Arg Glu 






405 






Ala Asp 


Arg 


Tyr Val 


Ala 


Gly Arg 






420 






Glu Val 


Val 


Glu Arg 


Phe 


Val Asp 




435 






440 


Ala Gly 


Asp 


Glu Tyr 


Phe 


Met Asp 


450 








455 


Arg Leu 


Asn 


Gin Leu 


Glu 


Ala Asp 


465 






470 




Arg Gly 


Phe 


Leu Arg 







485 





395 








400 


Ala 


Gly Phe 


Pro Asp 


Leu Thr Gly 




410 






415 




Val 


Gly Pro 


Gly Thr 


Ser 


Leu 


Thr 


425 






430 






Asp 


Gly Arg 


Leu lie 


Ala 


Pro 


His 






445 








Gly 


Phe Asp 


Gin Val 


Val 


Ala 


Ala 






460 








Val 


Val Ala 


Gly Trp 


Glu 


Asp 


Ala 




475 








480 



<210> 8 

<211> 836 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 8 



Met 


Arg 


Thr 


Ala 


Thr 


Ser 


Ala 


Glu 


Arg 


Thr 


Ser 


Val 


Ser 


Met 


Leu Phe 


1 








5 










10 










15 


Gly 


Thr 


Thr 


Arg 


Thr 


Gly 


Arg 


Arg 


He 


Arg Arg 


Thr 


Val 


Gly Ser Ala 








20 










25 










30 




Leu 


Ala 


Ala 
35 


Leu 


Cys 


Val 


Gly 


Gly 
40 


Leu 


Leu 


Thr 


Ala 


Pro 
45 


Ser 


Ala Ala 


Gly 


Ala 


Pro 


Ala 


Ala 


Glu 


Pro 


Gly Thr 


Ala Arg 


Val 


Arg 


Gly Leu Val 




50 










55 










60 








Ala 


Lys 


Met 


Thr 


Leu 


Asp 


Glu 


Lys 


lie 


Ser 


Phe 


Val 


His 


Trp 


Thr Thr 


65 










70 










75 








80 


Gly 


Pro 


Val 


Gly 


Gly 


Pro 


Thr 


Met 


Thr 


Gly 


He 


Gly Tyr 


Leu Pro Gly 










85 










90 










95 


Val 


Pro 


Arg 


Leu 


Gly 


He 


Pro 


Glu 


Leu 


Arg 


Thr 


Ala Asp 


Gly Pro Val 








100 










105 










110 




Gly 


He 


Arg 
115 


Leu 


Leu 


Gly 


Gly 


Thr 
120 


Ala 


Thr 


Ala 


Met 


Pro 
125 


Thr 


Pro Val 


Ala 


Leu 


Ala 


Ala 


Thr 


Phe 


Asp 


Glu 


Arg 


Leu 


Ala 


Glu 


Glu 


Tyr Gly Thr 




130 










135 










140 








Val 


Leu 


Gly 


Arg 


Glu 


Gly 


Arg 


Ala 


Leu 


Gly Gin 


Asp 


He 


Val 


Leu Gly 


145 










150 










155 








160 


Pro 


Met 


Thr 


Asn 


Val 


He 


Arg 


Val 


Pro 


His 


Ala 


Gly Arg 


Asn 


Phe Glu 










165 










170 










175 


Thr 


Tyr 


Ser 


Glu 


Asp 


Pro 


Leu 


Leu 


Ser 


Ser Arg 


Met 


Ala 


Ala 


His Glu 








180 










185 










190 




Val 


Arg 


Gly 


He 


Gin 


Asn 


Gin 


Gly Leu 


Met 


Ala 


Thr 


Val 


Lys 


His Phe 






195 










200 










205 






Ala 


Ala 


Asn 


Asn 


Gin 


Glu 


Tyr 


Gin Arg 


Glu 


Thr 


He Asp 


Ala 


Val Val 




210 










215 










220 








Asp 


Glu 


Gin 


Thr 


Leu 


Gin 


Glu 


Val 


Glu 


Leu 


Pro 


Ala 


Phe 


Arg 


Ser Ala 


225 










230 










235 








240 


Val 


Arg 


Ala 


Gly 


Ala 


Ala 


Ser 


Val 


Met 


Cys 


Ser 


Tyr Asn 


Lys 


Val Asn 










245 










250 










255 


Gly 


Ala 


His 


Ala 
260 


Cys 


Gly 


Asn 


Glu 


His 
265 


Leu 


Leu 


Gin 


Glu 


Val 
270 


Leu Arg 


Glu 


Gin 


Trp 
275 


Asp 


Phe 


Arg 


Gly 


Trp 
280 


Val 


Val 


Ser 


Asp 


Trp 
285 


Leu 


Ala Thr 



32 



His 


Ala 


Thr 


Gly 


Asp 


He 


Thr 


Arg 


Gly 


Leu 


Asp 


Gin 


Glu 


Leu 


Gly 


Val 




290 










295 










300 










Glu 


Leu 


Thr 


Leu 


Gly 


Gin 


Pro 


Val 


Pro 


Glu 


Ser 


Lys 


Tyr 


Phe 


Ser 


Ser 


305 










310 










315 










320 


Ala 


Leu 


Arg 


Ala 


Ala 


Val 


Arg 


Asp 


Gly 


Ser 


Val 


Pro 


Glu 


Ala 


Thr 


Leu 










325 










330 










335 




Asp 


Arg 


Ser 


Val 


Val 


Arg 


He 


Leu 


Gly 


Gin 


Met 


Glu 


Arg 


Phe 


Gly 


Leu 








340 










345 










350 






Leu 


Asp 


Gly 


Lys 


Ala 


Thr 


Glu 


Arg 


Pro 


Gin 


Arg 


Asp 


Pro 


Glu 


Ala 


Gly 






355 










360 










365 








Arg 


Ala 


Ala 


Ala 


Arg 


Thr 


He 


Ala 


Glu 


Asn 


Gly 


Gly 


Val 


Leu 


Leu 


Arg 




370 










375 










380 










Asn 


Glu 


Arg 


Arg 


Thr 


Leu 


Pro 


Leu 


Thr 


Gly 


Glu 


Asp 


Ala 


Thr 


Asp 


He 


385 










390 










395 










400 


Ala 


Val 


He 


Gly 


Asn 


Ser 


Ala 


Lys 


His 


Pro 


Lys 


Val 


Thr 


Gly 


Asn 


Gly 










405 










410 










415 




Ser 


Ala 


His 


Val 


He 


Pro 


Asp 


Arg 


Ala 


Thr 


Ala 


Pro 


Val 


Asp 


Ala 


Leu 








420 










425 










430 






Ala 


Arg 


Arg 


Ala 


Gly 


Glu 


Lys 


Ala 


Arg 


Val 


Val 


His 


Glu 


Pro 


Gly 


Glu 






435 










440 










445 








Asp 


Leu 


Val 


Gly 


Val 


Pro 


Val 


Pro 


Glu 


Ser 


Ser 


Leu 


Thr 


Pro 


Ala 


Phe 




450 










455 










460 










Thr 


Ser 


Gly 


Lys 


Gin 


Leu 


Asp 


Pro 


Ser 


Gly 


Gin 


Gly 


Val 


Phe 


Tyr 


Glu 


465 










470 










475 










480 


Gly 


Arg 


Leu 


Thr 


Val 


Pro 


Ala 


Asp 


Gly 


Asp 


Tyr 


Lys 


He 


Ala 


Phe 


Thr 










485 










490 










495 




Ala 


Val 


Gly 


Gly 


Val 


Ala 


Asn 


Leu 


Gin 


He 


Ala 


Gly 


Gin 


Ser 


Ala 


Val 








500 










505 










510 






Leu 


Gly 


Thr 


Glu 


Ala 


Phe 


Gly 


Thr 


Val 


Thr 


Thr 


Thr 


Met 


Arg 


Leu 


Thr 






515 










520 










525 








Arg 


Gly 


Thr 


His 


Ala 


Val 


Thr 


Met 


Asn 


Gly 


Trp 


Ala 


Phe 


Glu 


Gin 


Thr 




530 










535 










540 










Pro 


Leu 


Ser 


Val 


Glu 


Leu 


Ser 


Trp 


Val 


Thr 


Pro 


Glu 


Ala 


Ala 


Arg 


Asp 


545 










550 










555 










560 


Asp 


Phe 


Asp 


Arg 


Ala 


Val 


Ala 


Ala 


Ala 


Ala 


Glu 


Ala 


Arg 


Thr 


Ala 


Val 










565 










570 










575 




Val 


Phe 


Ala 


His 


Asp 


Asp 


Ser 


Ala 


Glu 


Gly 


Val 


Asp 


Arg 


Ser 


Ser 


Leu 








580 










585 










590 






Ser 


Leu 


Pro 


Gly 


Arg 


Gin 


Asp 


Glu 


Leu 


He 


Ala 


Ala 


He 


Thr 


Lys 


Val 






595 










600 










605 








Asn 


Pro 


Arg 


Thr 


He 


Val 


Val 


Leu 


Asn 


Thr 


Gly 


Ser 


Ser 


Val 


Leu 


Met 




610 










615 










620 










Pro 


Trp 


Leu 


Arg 


Glu 


Thr 


Ala 


Ala 


Val 


Leu 


Glu 


Met 


Trp 


Tyr 


Pro 


Gly 


625 










630 










635 










640 


Gin 


Glu 


Gly 


Ala 


Glu 


Ala 


Thr 


Ala 


Ala 


Leu 


Leu 


Phe 


Gly 


Asp 


Ala 


Asn 










645 










650 










655 




Pro 


Ser 


Gly 


Arg 


Leu 


Thr 


Gin 


Thr 


Phe 


Pro 


Ala 


Thr 


Glu 


Thr 


Gly 


His 








660 










665 










670 






Pro 


Met 


Ala 


Gly 


Asp 


Pro 


His 


Arg 


Tyr 


Pro 


Gly 


Val 


Asp 


Gly 


Lys 


Glu 






675 










680 










685 








Thr 


Tyr 


Ser 


Glu 


Gly 


Leu 


Asp 


Val 


Gly 


Tyr 


Arg 


Trp 


Tyr 


Asp 


Arg 


Thr 




690 










695 










700 










Gly 


Val 


Ala 


Pro 


Leu 


Phe 


Pro 


Phe 


Gly 


Tyr 


Gly 


Leu 


Ser 


Tyr 


Thr 


Thr 


705 










710 










715 










720 


Phe 


Ala 


Tyr 


Ser 


Asp 


Leu 


Ser 


Val 


Ala 


Arg 


Thr 


Ala 


Arg 


Gly 


Leu 


Glu 










725 










730 










735 




Ala 


Thr 


Val 


Thr 


Val 


Arg 


Asn 


Thr 


Gly 


Asp 


Arg 


Ala 


Gly 


Arg 


Glu 


Thr 



33 









740 








745 










750 






Val 


Gin 


Val 
755 


Tyr 


Leu 


Gly Ala 


Ser 
760 


Pro 


Asp 


Thr 


Gin 


Ala 
765 


Pro 


Gin 


Ala 


Leu 


Arg 
770 


Lys 


Leu 


Ala 


Gly Phe 
775 


Thr 


Lys 


Val 


Thr 


Leu 
780 


Arg 


Pro 


Gly 


Glu 


Gin Arg 


Arg 


Val 


Thr 


Val Pro 


Val 


Asp 


Glu 


Gin 


Gin 


Leu 


Arg 


Tyr 


Trp 


785 










790 








795 










800 


Asp 


Thr 


Ala 


Ala 


Gly 


Thr Trp 


Lys 


Pro 


Gly Thr Gly Arg 


Arg 


Ala 


Val 










805 








81.0 










815 




His 


Val 


Gly 


Pro 
820 


Ser 


Ala Ala 


Glu 


Thr 
825 


Ser 


Leu 


Thr 


Thr 


Ser 
830 


Val 


Thr 



Val Pro Ser Arg 
835 



<210> 9 
<211> 401 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 9 



Met Gly 


Leu 


Pro 


Leu 


Thr 


Ser 


Thr 


Lys 


Thr 


Ala Pro 


Val 


Ser 


Tyr 


Pro 


1 






5 










10 








15 




Phe Gly 


Arg 


Pro 


Glu 


Gly 


Leu 


Asp 


Leu 


Asp 


Glu Ala 


Tyr 


Glu 


Gin 


Ala 






20 










25 








30 






Arg Lys 


Ser 


Glu 


Gly 


Leu 


Leu 


Trp 


Val 


His 


Met Pro 


Tyr 


Gly 


Glu 


Pro 




35 










40 








45 








Gly Trp 


Leu 


Val 


Ser 


Arg 


Tyr 


Asp 


Asp 


Ala Arg Phe Val 


Leu 


Gly 


Asp 


50 










55 








60 










Arg Arg 


Phe 


Ser 


His 


Ala 


Ala 


Glu 


Ala 


Glu 


Asn Asp Ala 


Pro 


Arg 


Met 


65 








70 










75 








80 


Arg Glu 


Leu 


Arg 


Thr 


Pro 


Asn 


Gly 


He 


He Gly Met Asp 


Ala 


Pro 


Asp 








85 










90 








95 




His Thr 


Arg 


Leu 


Arg 


Gly 


Leu 


Val 


Thr 


Lys 


Ala Phe 


Thr 


Pro 


Arg 


Arg 






100 










105 








110 






Val Glu 


Ala 


Met 


Arg 


Pro 


His 


Val 


Arg 


Arg 


Met Thr 


Ala 


Ser 


Leu 


Leu 




115 










120 








125 








Arg Asp 


Met 


Thr 


Ala 


Leu 


Gly 


Ser 


Pro 


Val 


Asp Leu 


Val 


Asp 


His 


Tyr 


130 










135 








140 










Ala Val 


Pro 


Leu 


Pro 


Val 


Ala 


Val 


He 


Cys 


Gly Leu Leu 


Gly 


Val 


Pro 


145 








150 










155 








160 


Glu Glu 


Asp 


Arg 


Asp 


Leu 


Phe 


Arg 


Gly 


Trp 


Cys Glu 


He 


Ala 


Met 


Ser 








165 










170 








175 




Thr Ser 


Ser 


Leu 


Thr 


Ala 


Glu 


Asp 


His 


Val 


Arg Leu 


Ala 


Gly 


Glu 


Leu 






180 










185 








190 






Thr Gly 


Tyr 


Leu 


Ala 


Asp 


Leu 


He 


Thr 


Ala 


Arg Arg 


Ala 


Ala 


Pro 


Arg 




195 










200 








205 








Asp Asp 


Leu 


Val 


Ser 


Ala 


Leu 


Val 


Glu 


Ala 


Arg Asp 


Ala 


Gin 


Gly 


Arg 


210 










215 








220 










Leu Ser 


Gin 


Glu 


Glu 


Leu 


Val 


Asp 


Leu 


He 


Val Phe 


Leu 


Leu 


Phe 


Ala 


225 








230 










235 








240 


Gly His 


Glu 


Thr 


Thr 


Ala 


Ser 


Gin 


He 


Ser 


Asn Phe 


Val 


Leu 


Val 


Leu 








245 










250 








255 




Leu Glu 


Gin 


Pro 


Asp 


Gin 


Leu 


Ala 


Leu 


Leu Arg Asp 


Arg 


Pro 


Asp 


Leu 






260 










265 








270 






Leu Asp 


Asn 


Ala 


Val 


Glu 


Glu 


Leu 


Thr 


Arg 


Phe Val 


Pro 


Leu 


Gly 


Ser 




275 










280 








285 









34 



Gin Ala 


Gly 


Phe 


290 






Thr Leu 


Val 


Arg 


305 






Asn Arg 


Asp 


Ala 


Arg Asp 


Asp 


Ala 






340 


Cys Leu 


Gly 


Ala 




355 




Thr Leu 


Leu 


Asp 


370 






Trp Lys 


Thr 


Glu 



385 



Pro Arg Tyr Ala 
295 

Ala Gly Asp Pro 
310 

Leu Arg Phe Arg 
325 

Gly Arg His Leu 

Ser Leu Ala Arg 
360 

Glu Leu Pro Gly 
375 

Met Val Val Arg 
390 



Thr Glu Asp Val 
300 

Val Leu Val Gin 
315 

Ser Pro Gly Val 
330 

Gly Tyr Gly His 
345 

Leu Glu Leu Gin 

Leu His Leu Ala 
380 

Gly Pro Arg Thr 
395 



Glu Val Gly Gly 

Met Asn Ala Ala 
320 

Leu Asp lie Thr 
335 

Gly Pro His His 
350 

Glu Ala Leu Arg 
365 

Gin Pro Val Glu 

Met Leu Val Gly 
400 



<210> 10 

<211> 407 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 10 



Met Thr 


Ser 


Ser 


Cys 


Pro 


Val 


His 


Arg Thr Arg 


Pro Tyr Pro Phe 


Ser 


1 






5 








10 


15 




Pro Pro 


Glu 


Gly 


He 


Ala 


Leu 


Asp 


Pro Leu Tyr 


Ser Arg Leu Arg 


Glu 






20 










25 


30 




His Glu 


Pro 


Val 


Ser 


Arg 


He 


Arg 


Met Pro Tyr 


Gly Gly Glu Ala 


Trp 




35 










40 




45 




Leu Leu 


Thr 


Arg 


His 


Ala 


Asp 


Val 


Arg Ala Val 


Leu Gly Asp Pro 


Arg 


50 










55 






60 




Phe Ser 


Met 


Glu 


Ala 


Gly 


Ala 


Gly 


Arg Asp Val 


Pro Arg Pro Thr 


Glu 


65 








70 






75 




80 


Tyr Pro 


Leu 


Pro 


Ala 


Gly 


Gly 


Leu 


He Ser Met 


Asp Pro Pro Gly 


His 








85 








90 


95 




Thr Arg 


Leu 


Arg 


Arg 


Leu 


Ala 


Gly 


Lys Ala Phe 


Thr Ala Arg Arg 


Val 






100 










105 


110 




Glu Glu 


Leu 


Arg 


Pro 


Arg 


Val 


Ser 


Arg Phe Thr 


Asp Glu Leu Leu 


Asp 




115 










120 




125 




Gly Met 


Val 


Ala 


Arg 


Asp 


Glu 


Pro 


Ser Gly Glu 


Val Met Glu Asp 


Leu 


130 










135 






140 




Ala Leu 


Pro 


Val 


Ser 


He 


Ser 


Val 


He Cys Gly 


Leu Leu Gly Val 


Ser 


145 








150 






155 




160 


Tyr Asp 


Asp 


Arg 


His 


Leu 


Phe 


Arg 


Asp Phe Ser 


Glu Ala Leu Val 


Ser 








165 








170 


175 




Ser Ser 


Leu 


Gly 


Pro 


Ala 


Glu 


Val 


Gin Arg Ala 


Thr Glu Asp Phe 


Ser 






180 










185 


190 




Ala Tyr 


Met 


Ala 


Asp 


Leu 


Val 


Ala 


Asp Arg Arg 


Ala Arg Pro Thr 


Asp 




195 










200 




205 




Asp Phe 


Leu 


Ser 


Thr 


Met 


Val 


Gin 


Ala Arg Asp 


Glu Gly Asp Arg 


Leu 


210 










215 






220 




Ser Glu 


Ala 


Glu 


Leu 


Leu 


Met 


Met 


Gly Ser Gly 


Leu Leu He Ser 


Gly 


225 








230 






235 




240 


Tyr Glu 


Thr 


Thr 


Ala 


Thr 


Gin 


He 


Gly Asn Phe 


Val Leu Leu Leu 


Leu 








245 








250 


255 





35 



Asp 


Asp 


Arg Arg 


Leu 


Tyr 


Glu 


Arg 


Leu Val Thr 


Glu 


Pro 


Asp 


Leu 


Val 






260 










265 






270 






Pro 


Ser 


Ala Val 


Glu 


Glu 


Leu 


Leu 


Arg Phe Thr 


Pro 


Leu 


Ser 


Thr 


Leu 






275 








280 






285 








Asp 


Gly 


Phe Ala 


Arg 


He 


Ala 


Leu 


Glu Asp Val 


Glu 


He 


Gly 


Gly 


Thr 




290 








295 






300 










Leu 


He 


Arg Ala 


Gly 


Glu 


Ala 


Val 


He Thr Ser 


He 


Ala 


Ser 


Ala 


Asn 


305 








310 






315 










320 


Leu 


Asp 


Asp Thr 


Ala 


Phe 


Pro 


Gly 


Ala Ala Ser 


Leu 


Asp 


Leu 


Ala 


Arg 








325 








330 








335 




Ala 


Gin 


Asn Pro 


His 


Leu 


Gly 


Phe 


Gly His Gly 


Ala 


His 


Tyr 


Cys 


Met 






340 










345 






350 






Gly 


Ala 


Pro Leu 


Ala 


Arg 


Leu 


Glu 


Leu Gin Val 


Val 


Leu 


Ser 


Thr 


Leu 






355 








360 






365 








Val 


Glu 


Arg Leu 


Pro 


Glu 


Leu 


Arg 


Leu Ser Val 


Pro 


Ala 


Ser 


Glu 


Leu 




370 








375 






380 










Arg 


Trp 


Arg Ala 


Gly 


Ser 


Leu 


Leu 


Arg Thr Pro 


Glu 


Ala 


Val 


Pro 


Val 


385 








390 






395 










400 


Thr 


Trp 


Gly Gly 


Ser 


Ala 


Ala 

















405 



<210> 11 
<211> 282 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 11 

Met Asn Glu Gly Pro Ala Thr Thr Ala Pro Gly Ser Thr Asn Ala Gly 

1 5 10 15 

Asp Leu Trp Leu Arg Arg Tyr Arg Pro Val Ala Asp Pro Ala Leu Arg 

20 25 30 

Leu Val Cys Leu Pro His Ala Gly Gly Ser Ala Ser Ala Phe Leu Pro 

35 40 45 

Phe Thr Cys Leu Leu Pro Asp Arg Val Glu Val Leu Ala Val Gin Tyr 

50 55 60 

Pro Gly Arg Gin Asp Arg Arg Leu Glu Pro Phe Val Asp Ser Val Asp 
65 70 75 80 

Ala Leu Val Thr His Val Ala Gly Ala Leu Gly Pro Trp Leu Asp Arg 

85 90 95 

Pro Val Ala Leu Phe Gly His Ser Leu Gly Ser Leu Val Ala Phe Glu 

100 105 110 

Thr Ala Arg Arg Leu Ala Glu Gin Ala Pro Glu Ser Arg Leu Ala His 

115 120 125 

Leu Phe Val Ser Gly Arg Val Ala Pro Thr Val Ala His Arg Thr Thr 

130 135 140 

Ala His Leu Leu Ser Asp Asp Arg Leu Val Ala Lys Leu Ala Glu Leu 
145 150 155 160 

Gin Gly Thr Asp Pro Arg Val Leu Ala Asp Glu Glu Val Leu Arg Met 

165 170 175 

Ala Leu Pro Ala He 'Arg Asn Asp Tyr Arg Ala Ala Ala Thr Tyr Thr 

180 185 190 

Trp Arg Pro Gly Ala Pro Leu Ala Cys Pro He Thr Val Leu Thr Gly 

195 200 205 

Ser Ala Asp Pro His Val Pro Thr Asp Gly Ala Leu Ala Trp His Gly 

210 215 220 

Leu Thr Thr Gly Glu Thr Ala Phe Arg Ser Phe Pro Gly Gly His Phe 



36 



225 230 235 240 

Tyr Leu Thr Glu Gin Ala Glu Ala Val Cys Arg Thr lie Arg Thr Ala 

245 250 255 

Thr Gly Leu Ala Val Gly Arg Pro His Pro Ser Ser Ser Ala Ala Ala 

260 265 t 270 

Pro Tyr Asp Arg Glu Ser Val His Asp Val 
275 280 



<210> 12 

<211> 323 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 12 



Met 


Arg 


Val 


Leu 


Val 


Thr 


Gly 


Ala 


1 








5 








Val 


Arg 


Gin 


Leu 


Leu 


Ser 


Gly 


Ser 








20 










Val 


Leu 


Ser 


Leu 


Asp 


Lys 


Leu 


Thr 






35 










40 


Ala 


Glu 


Val 


Ala 


Gly His 


Pro 


Arg 




50 










55 




Cys 


Asp 


Pro 


Pro 


Thr 


Val 


Ala 


Gin 


65 










70 






Val 


His 


Phe 


Ala 


Ala 


Glu 


Ser 


His 










85 








Ala 


Ala 


Phe 


Val 


Thr 


Thr 


Asn 


Val 








100 










Ser 


Ala 


Leu 


Glu 


Ala Gly 


Val 


Ser 






115 










120 


Glu 


Val 


Tyr 


Gly 


Ser 


He 


Pro 


Glu 




130 










135 




Leu Asp 


Pro 


Asn 


Ser 


Pro 


Tyr 


Ala 


145 










150 






Leu 


Ala 


Leu 


Ala 


Phe 


His 


Arg 


Thr 










.165 








Arg 


Cys 


Ser 


Asn 


Asn 


Tyr 


Gly 


Pro 








180 










Pro 


Leu 


Phe 


Val 


Thr 


His 


Leu 


Leu 






195 










200 


Gly Asp 


Gly 


Leu 
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Val 


Leu 


Gly 


Asp 


Gly 


Ala 


Ala 


Leu 


Glu 


Arg 


Glu 


Asp 


Val 


Val 


Gin 


625 










630 










635 










640 


Pro 


Ala 


Ser 


Phe 


Ala 


Val 


Met 


Val 


Ser 


Leu 


Ala 


Ala 


Leu 


Trp 


Arg 


Ser 










645 










650 










655 




Leu 


Gly 


Val 


Val 


Pro 


Asp 


Ala 


Val 


Val 


Gly 


His 


Ser 


Gin 


Gly 


Glu 


He 








660 










665 










670 






Ala 


Ala 


Ala 


Val 


Val 


Ala 


Gly 


Gly 


Leu 


Ser 


Leu 


Glu 


Asp 


Gly 


Ala 


Arg 






675 










680 










685 








Val 


Val 


Val 


Leu 


Arg 


Ala 


Arg 


Val 


Ala 


Glu 


Glu 


Val 


Leu 


Ser 


Gly 


Gly 




690 










695 










700 










Gly 


He 


Ala 


Ser 


Val 


Arg 


Leu 


Ser 


Arg 


Ala 


Glu 


Val 


Glu 


Glu 


Arg 


Leu 


705 










710 










715 










720 
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Ala 


Gly 


Gly 


Gly 


Gly 


Gly 


Leu 


Ser 


Val 


Ala 


Val 


Val 


Asn 


Ala 


Pro 


Ser 










725 










730 










735 




Ser 


Thr 


Val 


Val 


Ala 


Gly 


Glu 


Leu 


Gly 


Asp 


Leu 


Asp 


Arg 


Phe 


Val 


Ala 








740 










745 










750 






Ala 


Cys 


Glu 


Ala 


Glu 


Gly 


Val 


Arg 


Ala 


Arg 


Arg 


Leu 


Glu 


Phe 


Gly 


Tyr 






755 










760 










765 








Ala 


Ser 


His 


Ser 


Arg 


Phe 


Val 


Glu 


Pro 


Val 


Arg 


Glu 


Arg 


Leu 


Leu 


Glu 




770 










775 










780 










Gly 


Leu 


Ala 


Asp 


Val 


Arg 


Pro 


Val 


Arg 


Gly 


Arg 


He 


Pro 


Phe 


Tyr 


Ser 


785 










790 










795 










800 


Thr 


Val 


Glu 


Ala 


Ala 


Glu 


Phe 


Asp 


Thr 


Ala 


Gly 


Leu 


Asp 


Ala 


Glu 


Tyr 










805 










810 










815 




Trp 


Phe 


Gly 


Asn 


Leu 


Arg 


Arg 


Pro 


Val 


Arg 


Phe 


Gin 


Glu 


Thr 


Val 


Glu 








820 










825 










830 






Arg 


Leu 


Leu 


Ala 


Asp 


Gly 


Phe 


Arg 


Val 


Phe 


Val 


Glu 


Cys 


Gly 


Ala 


His 






835 










840 










845 








Pro 


Val 


Leu 


Thr 


Gly 


Ala 


Val 


Gin 


Glu 


Thr 


Ala 


Glu 


Thr 


Ala 


Gly 


Arg 




850 










855 










860 










Glu 


He 


Cys 


Ser 


Val 


Gly 


Ser 


Leu 


Arg 


Arg 


Asp 


Glu 


Gly 


Gly 


Leu 


Arg 


865 










870 










875 










880 


Arg 


Phe 


Leu 


Thr 


Ser 


Ala 


Ala 


Glu 


Ala 


Phe 


Val 


Gin 


Gly 


Val 


Glu 


Val 










885 










890 










895 




Ser 


Trp 


Pro 


Val 


Leu 


Phe 


Asp 


Gly 


Thr 


Gly 


Ala 


Arg 


Thr 


Val 


Asp 


Leu 








900 










905 










910 






Pro 


Thr 


Tyr 


Pro 


Phe 


Gin 


Arg 


Arg 


His 


His 


Trp 


Ala 


Pro 


Asp 


Gly 


Ser 






915 










920 










925 








Ala 


Ser 


Ala 


Ala 


Pro 


Thr 


Arg 


Asp 


He 


Arg 


Pro 


Asp 


Glu 


Thr 


Ala 


Ala 




930 










935 










940 










Val 


Pro 


Ala 


Asp 


Thr 


Met 


Asp 


Leu 


Ala 


Gly 


Gin 


Leu 


Arg 


Ala 


Asp 


Val 


945 










950 










955 










960 


Ala 


Ser 


Leu 


Pro 


Thr 


Thr 


Glu 


Gin 


He 


Ala 


Arg 


Leu 


Leu 


Asp 


Gin 


Val 










965 










970 










975 




Arg 


Asp 


Gly 


Val 


Ala 


Thr 


Val 


Leu 


Gly 


Leu 


Asp 


Ala 


Arg 


Asp 


Glu 


Val 








980 










985 










990 






Arg 


Ala 


Glu 


Ala 


Thr 


Phe 


Lys 


Glu 


Leu 


Gly 


Val 


Glu 


Ser 


Leu 


Thr 


Gly 






995 










1000 








1005 






Val 


Glu 


Leu 


Lys 


Asn 


His 


Leu 


Arg 


Ala 


Arg 


Thr 


Gly 


Leu 


His 


Val 


Pro 




1010 








1015 








1020 








Thr 


Ser 


Leu 


He 


Tyr 


Asp 


Cys 


Pro 


Thr 


Pro 


Leu 


Ala 


Ala 


Ala 


His 


Tyr 


1025 








1030 








1035 








1041 


Leu Arg Asp 


Glu 


Leu 


Leu Gly Arg Pro 


Ala 


Glu 


Gin 


Ala 


Val 


Val 


Pro 










1045 








1050 








1055 


Ala Gly 


He 


Pro 


Val Asp Glu 


Pro 


He 


Ala 


He 


Val 


Gly Met 


Gly Cys 








1060 








1065 








1070 




Arg 


Leu 


Pro 


Gly Gly Val 


Ser 


Ser 


Pro Glu Gly Leu Trp Asp 


Leu 


Val 



1075 1080 1085 



Ala Ser Gly Val Asp Ala Val Ser Pro Phe Pro Thr Asp Arg Gly Trp 

1090 1095 1100 

Asp Val Gly Gly Leu Phe Asp Pro Glu Pro Gly Val Pro Gly Arg Ser 
1105 1110 1115 1120 

Tyr Val Arg Glu Gly Gly Phe Leu His Glu Ala Gly Glu Phe Asp Ala 

1125 1130 1135 

Gly Phe Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin 

1140 1145 1150 

Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Leu Glu Arg Ala Gly 

1155 1160 1165 

He Asp Pro His Thr Leu Arg Gly Ser Arg Thr Gly Val Tyr Ala Gly 
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1170 1175 1180 

Val Met Ala Gin Glu Tyr Gly Pro Arg Leu His Glu Gly Ala Asp Gly 
1185 1190 1195 1200 

Tyr Glu Gly Tyr Leu Leu Thr Gly Ser Ser Ser Ser Val Ala Ser Gly 

1205 1210 1215 

Arg lie Ser Tyr Val Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp 

1220 1225 1230 

Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Arg Ala 

1235 1240 1245 

Leu Arg Ser Gly Glu Cys Asp Leu Ala Leu Ala Gly Gly Ala Thr Val 

1250 1255 1260 

Met Ala Glu Pro Gly Met Phe Val Glu Phe Ser Arg Gin Arg Gly Leu 
1265 1270 1275 1280 

Ser Ala His Gly Arg Cys Lys Ala Tyr Ser Asp Ser Ala Asp Gly Thr 

1285 1290 1295 

Gly Trp Ala Glu Gly Ala Gly Val Leu Leu Val Glu Arg Leu Ser Asp 

1300 1305 1310 

Ala Val Arg His Gly Arg Arg Val Leu Ala Val Val Arg Gly Ser Ala 

1315 1320 1325 

Val Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Arg 

1330 1335 1340 

Ser Gin Ser Arg Leu lie Arg Gin Ala Leu Ala Asp Ala Arg Leu Gly 
1345 1350 1355 1360 

Val Ala Asp Val Asp Val Val Glu Gly His Gly Thr Gly Thr Arg Leu 

1365 1370 1375 

Gly Asp Pro lie Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Arg 

1380 1385 1390 

Asp Ala Gly Arg Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn Val Gly 

1395 1400 1405 

His Thr Gin Ala Ala Ala Gly Val Ala Gly Val He Lys Met Val Met 

1410 1415 1420 

Ala Met Arg His Gly Val Leu Pro Lys Thr Leu His Val Asp Glu Pro 
1425 1430 1435 1440 

Thr Ala Glu Val Asp Trp Ser Ala Gly Ala Val Ser Leu Leu Arg Glu 

1445 1450 1455 

Gin Glu Ala Trp Pro Arg Gly Glu Arg Val Arg Arg Ala Gly Val Ser 

1460 1465 1470 

Ser Phe Gly Val Ser Gly Thr Asn Ala His Val Val Val Glu Glu Ala 

1475 1480 1485 

Pro Val Pro Glu Asp Gly Glu Ala He Glu Gly Gly Ala Pro Leu Ala 

1490 1495 1500 

Val Val Pro Val Val Val Ser Gly Arg Ser Ala Gly Ala Val Ala Glu 
1505 1510 1515 1520 

Leu Ala Gly Arg Val Ser Glu Val Ala Gly Ser Gly Arg Leu Val Asp 

1525 1530 1535 

Val Gly Leu Ser Ser Val Val Ser Arg Ser Val Phe Glu His Arg Ser 

1540 1545 1550 

Val Val Leu Ala Gly Asp Ser Ala Glu Leu Asn Ala Gly Leu Asp Ala 

1555 1560 1565 

Leu Ala Ala Asp Gly Val Ser Pro Val Leu Val Ser Gly Val Ala Ser 

1570 1575 1580 

Gly Glu Gly Gly Arg Ser Val Phe Val Phe Pro Gly Gin Gly Thr Gin 
1585 1590 1595 1600 

Trp Ala Gly Met Ala Leu Gly Leu Trp Ala Glu Ser Ala Val Phe Ala 

1605 1610 1615 

Glu Ser Met Ala Arg Cys Glu Ala Ala Phe Ala Gly Leu Val Glu Trp 
1620 1625 1630 
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Arg Leu Ala Asp Val Leu Gly Asp Gly Ser Ala Leu Glu Arg Val Asp 

1635 1640 1645 

Val Val Gin Pro Ala Ser Phe Ala Val Met Val Ser Leu Ala Glu Leu 

1650 1655 1660 

Trp Arg Ser Leu Gly Val Val Pro Asp Ala Val Val Gly His Ser Gin 
1665 1670 1675 1680 

Gly Glu He Ala Ala Ala Val Val Ala Gly Gly Leu Ser Leu Glu Asp 

1685 1690 1695 

Gly Ala Arg Val Val Val Leu Arg Ala Arg Leu He Gly Arg Glu Leu 

1700 1705 1710 

Ala Gly Arg Gly Gly Met Ala Ser Val Ala Leu Pro Val Ala Val Val 

1715 1720 1725 

Glu Glu Arg Leu Ala Gly Trp Ala Gly Arg Leu Gly Val Ala Val Val 

1730 1735 1740 

Asn Gly Pro Ser Ala Thr Val Val Ala Gly Asp Val Asp Ala Val Gly 
1745 1750 1755 1760 

Glu Phe Val Thr Ala Cys Glu Val Glu Gly Val Arg Ala Arg Val Leu 

1765 1770 1775 

Pro Val Asp Tyr Ala Ser His Ser Ala His Val Glu Asp Leu Lys Ala 

1780 1785 1790 

Glu Leu Glu Gin He Leu Ala Gly He Gly Pro Val Thr Gly Gly He 

1795 1800 1805 

Pro Phe Tyr Ser Thr Ser Glu Ala Ala Gin He Asp Thr Ala Gly Leu 

1810 1815 1820 

Asp Ala Gly Tyr Trp Phe Gly Asn Leu Arg Arg Pro Val Arg Phe Gin 
1825 1830 1835 1840 

Glu Thr Val Glu Arg Leu Leu Ala Asp Gly Phe Arg Val Phe Val Glu 

1845 1850 1855 

Cys Gly Ala His Pro Val Leu Thr Gly Ala Val Gin Glu Thr Ala Glu 

1860 1865 1870 

Ser Thr Gly Arg Gin Val Cys Ala Val Gly Ser Leu Arg Arg Asp Glu 

1875 1880 1885 

Gly Gly Leu Arg Arg Phe Leu Thr Ser Ala Ala Glu Ala Phe Val Gin 

1890 1895 1900 

Gly Val Gly Val Ser Trp Pro Ala Leu Phe Asp Gly Thr Gly Ala Arg 
1905 1910 1915 1920 

Thr Val Asp Leu Pro Thr Tyr Pro Phe Gin Arg Arg Arg Tyr Trp Leu 

1925 1930 1935 

Glu Ser Arg Pro Pro Ala Ala Val Val Pro Ser Gly Val Gin Asp Gly 

1940 1945 1950 

Leu Ser Tyr Glu Val Val Trp Lys Ser Leu Pro Val Arg Glu Ser Ser 

1955 1960 1965 

Arg Leu Asp Gly Arg Trp Leu Leu Val Val Pro Glu Thr Leu Asp Ala 

1970 1975 1980 

Asp Gly Thr Arg He Ala His Asp Leu Gin His Ala Leu Thr Thr His 
1985 1990 1995 2000 

Gly Ala Thr Val Ser Arg Val Ser Val Asp Val Thr Thr He Asp Arg 

2005 2010 2015 

Ala Asp Leu Ser Ala Arg Leu Thr Thr Ser Ala Ala Glu Asp Gin Glu 

2020 2025 2030 

Pro Leu Gly Arg Val Val Ser Leu Leu Gly Trp Ala Glu Gly Val Arg 

2035 2040 2045 

Ala His Gly Pro Asn Val Pro Thr Ser Val Ala Ala Ser Leu Ala Leu 

2050 2055 2060 

Val Gin Ala Val Gly Asp Ala Gly Phe Gly Val Pro Val Trp Ala Val 
2065 2070 2075 " 2080 

Thr Arg Gly Ala Val Ser Val Val Pro Gly Glu Val Pro Glu Thr Ala 
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2085 2090 2095 

Gly Ala Gin Leu Trp Ala Leu Gly Arg Val Ala Gly Leu Glu Leu Pro 

2100 2105 2110 

Asp Arg Trp Gly Gly Leu lie Asp Leu Pro Ala Asp Ala Asp Ala Arg 

2115 2120 2125 

Thr Ala Gly Leu Ala Val Arg Ala Leu Ala Ala Gly lie Ala Asp Gly 

2130 2135 2140 

Glu Asp Gin Val Ala Val Arg Pro Ser Gly Ala Tyr Gly Arg Arg Val 
2145 2150 2155 2160 

Val Gin Ala Ala His Arg Glu Pro Ser Gly Ala Lys Thr Glu Trp Arg 

2165 2170 2175 

Pro Arg Gly Thr Val Leu Val Thr Gly Gly Met Gly Ala He Gly Thr 

2180 2185 2190 

Arg Val Ala Arg Trp Leu Ala Arg Asn Gly Ala Glu His Leu Val Leu 

2195 2200 2205 

Thr Gly Arg Arg Gly Ala Gly Thr Pro Gly Ala Asp Glu Leu Ala Gly 

2210 2215 2220 

Glu Leu Arg Ala Ser Gly Val Gin Val Thr Leu Ala Ala Cys Asp Val 
2225 2230 2235 2240 

Ser Asp Arg Ala Ala Leu Ala Ala Leu Leu Asp Ala His Pro Pro Thr 

2245 2250 2255 

Ala Val Phe His Thr Ala Gly Val Leu Asn Asp Gly Thr Val Asp Thr 

2260 2265 2270 

Leu Thr Pro Ala His Leu Asp Gly Val Leu Ser Pro Lys Ala Thr Ala 

2275 2280 2285 

Ala Val His Leu His Glu Leu Thr Ala His Leu Asp Leu Asp Ala Phe 

2290 2295 2300 

Val Leu Phe Ala Ser Val Thr Gly Val Trp Gly Asn Gly Gly Gin Ala 
2305 2310 2315 2320 

Gly Tyr Ala Met Ala Asn Ala Ala Leu Asp Ala Leu Ala Glu Gin Arg 

2325 2330 2335 

Arg Ala Gly Gly Leu Ala Ala Thr Ser He Ser Trp Gly Leu Trp Gly 

2340 2345 2350 

Gly Gly Gly Met Ala Glu Gly Asp Gly Glu Val Ser Leu Asn Arg Arg 

2355 2360 2365 

Gly He Arg Ala Leu Glu Pro Ala Thr Gly He Glu Ala Leu Gin Arg 
2370 2375 2380 

Thr Leu Asp Gin Gly Ala Thr Cys Arg Thr Val Val Asp Val Asp Trp 
2385 2390 2395 2400 

Gly Gin Phe Ala Pro Arg Thr Ala Ala Leu Arg Arg Gly Arg Leu Phe 

2405 2410 2415 

Ala Asp Leu Pro Glu Val Arg Arg Val Leu Glu Ser Glu Gly Val Ala 

2420 2425 2430 

Arg Glu Asp Ala Gly Thr Val Glu Pro Gly Ala Val Leu Ala Glu Arg 

2435 2440 2445 

Leu Ala Ser Arg Ser Glu Ala Glu Gin Arg Arg Met Leu Val Glu Leu 

2450 2455 2460 

Val Arg Ala Glu Ala Ala Ala Val Leu Arg His Asp Thr Thr Asp Leu 
2465 2470 2475 2480 

Leu Ala Pro Arg Arg Ser Phe Lys Asp Ala Gly Phe Asp Ser Leu Thr 

2485 2490 2495 

Ala Leu Glu Leu Arg Asn Arg Leu Asn Thr Ala Thr Gly Val Val Leu 

2500 2505 2510 

Pro Val Thr Val Val Phe Asp His Pro Asn Pro Gly Ala Leu Ala Asp 

2515 2520 2525 

Phe Leu Tyr Gly Glu Ala Leu Gly Leu Ser Ala Ala Arg Ser Ser Ala 
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2530 2535 2540 

Ser Asp Thr Ala Asp Thr Thr Arg Pro Ala Ala Ala Pro Glu Glu Pro 
2545 2550 2555 2560 

lie Ala lie Val Gly Met Ala Cys Arg Tyr Pro Gly Glu Ala Arg Ser 

2565 2570 2575 

Pro Glu Glu Leu Trp Lys Leu Leu lie Asp Glu Arg Asp Val lie Gly 

2580 2585 2590 

Pro Met Pro Thr Asp Arg Gly Trp Asp Val Gly Gly Leu Phe Asp Pro 

2595 2600 2605 

Glu Pro Gly Val Pro Gly Arg Ser Tyr Val Arg Glu Gly Gly Phe Leu 

2610 ' 2615 2620 

His Glu Ala Gly Glu Phe Asp Ala Gly Phe Phe Gly lie Ser Pro Arg 
2625 2630 2635 2640 

Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ser 

2645 2650 2655 

Trp Glu Ala Leu Glu Arg Ala Gly lie Asp Pro His Thr Leu Arg Gly 

2660 2665 2670 

Ser Gin Thr Gly Val Tyr Ala Gly Met Phe His Gin Glu Tyr Ala Thr 

2675 2680 2685 

Arg Leu His Glu Ala Pro Val Glu Phe Glu Gly His Leu Leu Thr Gly 

2690 2695 2700 

Thr Ser Gly Ser Val Ala Ser Gly Arg lie Ser Tyr Val Leu Gly Leu 
2705 2710 2715 2720 

Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val 

2725 2730 2735 

Ala Leu His Leu Ala Val Arg Ala Leu Arg Ser Gly Glu Cys Asp Leu 

2740 2745 2750 

Ala Leu Ala Gly Gly Val Thr Val Met Ala Glu Pro Gly Val Phe Val 

2755 2760 2765 

Glu Phe Ser Arg Gin Arg Gly Leu Ala Ala Asp Gly Arg Cys Lys Ala 

2770 2775 2780 

Phe Ala Ala Ala Ala Asp Gly Thr Gly Trp Ala Glu Gly Val Gly Val 
2785 2790 2795 2800 

Leu Ala Val Glu Arg Leu Ser Asp Ala Val Arg His Gly Arg Arg Val 

2805 2810 2815 

Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp Gly Ala Ser Asn 

2820 2825 2830 

Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val lie Arg Gin 

2835 2840 2845 

Ala Leu Ala Asp Ala Arg Leu Gly Val Ala Asp Val Asp Val Val Glu 

2850 2855 2860 

Gly His Gly Thr Gly Thr Arg Leu Gly Asp Pro lie Glu Ala Gin Ala 
2865 2870 2875 2880 

Leu Leu Ala Thr Tyr Gly Gin Arg Asp Ala Gly Arg Pro Leu Arg Leu 

2885 2890 2895 

Gly Ser Leu Lys Ser Asn Val Gly His Thr Gin Ala Ala Ala Gly Val 

2900 2905 2910 

Ala Gly Val He Lys Met Val Met Ala Met Arg His Gly Val Leu Pro 

2915 2920 2925 

Lys Thr Leu His Val Asp Glu Val Ser Pro His Val Asp Trp Ser Ala 

2930 2935 2940 

Gly Ala Val Ser Leu Leu Thr Glu Gin Glu Pro Trp Pro Arg Gly Glu 
2945 2950 2955 2960 

Arg Val Arg Arg Ala Gly Val Ser Ala Phe Gly Val Ser Gly Thr Asn 

2965 2970 2975 

Ala His Val Val Val Glu Glu Ala Pro Ala Ser Glu Ala Pro Val Ala 
2980 2985 2990 
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Val Glu Pro Val Glu Pro Gly Ala Val Gly Leu Leu Pro Val Val Pro 

2995 3000 3005 

Val Val Val Ser Gly Arg Ser Ala Gly Ala Val Ala Glu Leu Ala Ser 

3010 3015 3020 

Arg Leu Asn Glu Ser Val Arg Ser Asp Arg Leu Val Asp Val Gly Leu 
3025 3030 3035 3040 

Ser Ser Val Val Ser Arg Ser Val Phe Glu His Arg Ser Val Val Leu 

3045 3050 3055 

Ala Gly Asp Ser Ala Glu Leu Ser Ala Gly Leu Asp Ala Leu Ala Ala 

3060 3065 3070 

Asp Gly Val Ser Pro Val Leu Val Ser Gly Val Ala Ser Val Gly Gly 

3075 3080 3085 

Gly Arg Ser Val Phe Val Phe Pro Gly Ala Gly Val Lys Trp Ala Gly 

3090 3095 3100 

Met Ala Leu Gly Leu Trp Ala Glu Ser Ala Val Phe Ala Glu Ser Met 
3105 3110 3115 3120 

Ala Arg Cys Glu Ala Ala Phe Ala Gly Leu Val Glu Trp Arg Leu Ala 

3125 3130 3135 

Asp Val Leu Gly Asp Gly Ala Ala Leu Glu Arg Glu Asp Val Val Gin 

3140 3145 3150 

Pro Ala Ser Phe Ala Val Met Val Ser Leu Ala Ala Leu Trp Arg Ser 

3155 3160 3165 

Leu Gly Val Val Pro Asp Ala Val Val Gly His Ser Gin Gly Glu He 

3170 3175 3180 

Ala Ala Ala Val Val Ala Gly Gly Leu Ser Leu Glu Asp Gly Ala Arg 
3185 3190 3195 3200 

Val Val Val Leu Arg Ala Arg Val Ala Glu Glu Val Leu Ser Gly Gly 

3205 3210 3215 

Gly He Ala Ser Val Arg Leu Ser Arg Ala Glu Val Glu Glu Arg Leu 

3220 3225 3230 

Ala Gly Gly Gly Gly Gly Leu Ser Val Ala Val Val Asn Ala Pro Ser 

3235 3240 3245 

Ser Thr Val Val Ala Gly Glu Leu Gly Glu Leu Asp Arg Phe Val Ala 

3250 3255 3260 

Ala Cys Glu Ala Glu Gly Val Arg Ala Arg Arg Leu Glu Phe Gly Tyr 
3265 3270 3275 3280 

Ala Ser His Ser Arg Phe Val Glu Pro Val Arg Glu Arg Leu Leu Glu 

3285 3290 3295 

Gly Leu Ala Asp Val Arg Pro Val Arg Gly Arg He Pro Phe Tyr Ser 

3300 3305 3310 

Thr Val Glu Ala Gly Glu Phe Asp Thr Ala Gly Leu Asp Ala Glu Tyr 

3315 3320 3325 

Trp Phe Gly Asn Leu Arg Arg Pro Val Arg Phe Gin Glu Thr Val Glu 

3330 3335 3340 

Arg Leu Leu Ala Asp Gly Phe Arg Val Phe Val Glu Cys Gly Ala His 
3345 3350 3355 3360 

Pro Val Leu Thr Gly Ala Val Gin Glu Thr Ala Glu Thr Ala Gly Arg 

3365 3370 3375 

Glu Val Cys Ala Val Gly Ser Leu Arg Arg Asp Glu Gly Gly Leu Arg 

3380 3385 3390 

Arg Phe Leu Thr Ser Ala Ala Glu Ala Phe Val Gin Gly Val Glu Val 

3395 3400 3405 

Ser Trp Pro Val Leu Phe Asp Gly Thr Gly Ala Arg Thr Val Asp Leu 

3410 3415 3420 

Pro Thr Tyr Pro Phe Gin Arg Arg His Tyr Trp Ala Gin Ser Ser Pro 
3425 3430 3435 3440 

Ala Gly Ala Gly Ser Ser Ala Ala Ala Arg Phe Gly Met Thr Trp Glu 
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3445 3450 3455 

Glu His Pro Leu Leu Gly Gly Ala Leu Pro Leu Ala Asp Ser Gly Glu 

3460 3465 3470 

Leu Leu Leu Val Gly Arg lie Ser Pro Ala Ser His Ser Trp lie Ala 

3475 3480 3485 

Asp His Thr Val Ala Gly Thr Ala Leu Leu Pro Gly Thr Ala Phe Val 

3490 3495 3500 

Asp Met Ala Leu His Ala Ala Ala Val Ala Gly Cys Ala Gly Val Glu 
3505 3510 3515 3520 

Glu Leu Ser lie Glu Ala Pro Leu Pro Val His Gly Gly lie Arg Leu 

3525 3530 3535 

Gin Val Val lie Asp Glu Pro Asp Ser Ser Ala Arg Arg Arg Val Ser 

3540 3545 3550 

Val Phe Ala Arg Pro Glu Glu Glu Asp Gly Asp Ala Gly Arg Trp Thr 

3555 3560 3565 

Arg His Ala Thr Gly Val Leu Thr Pro Asp Val Ala Pro Glu Pro Gly 

3570 3575 3580 

Arg Pro Gin Trp Cys Arg Gin Ala Trp Pro Pro Ser Gly Ser Val Arg 
3585 3590 3595 3600 

Val Glu Ala Ser Glu Leu Tyr Asp Arg Phe Ser Ala Leu Gly Tyr Asp 

3605 3610 3615 

Tyr Gly Glu Val Phe Ala Gly Val Glu Ala Val Trp Leu Arg Glu Gly 

3620 3625 3630 

Glu Ala Phe Ala Glu Val Arg Leu Pro Thr Gly Ala Ala Pro Asp Ala 

3635 3640 3645 

Glu Arg Phe Gly Val His Pro Gly Leu Leu Asp Ala Ala Leu His Pro 

3650 3655 3660 

Trp Leu Leu Gly Asp Phe Leu Ser Arg Pro Asp Gly Gly Ser Val Leu 
3665 3670 3675 3680 

Leu Pro Phe Ala Trp Arg Gly lie Thr Leu His Thr Ala Gly Ala Asp 

3685 3690 3695 

Ala Leu Arg Val Arg Leu Gly Pro Ala Gly Glu Gly Ala Leu Ser Leu 

3700 3705 3710 

Glu Ala Val Asp Leu Ser Gly Ala Pro Val Leu Ser Met Asp Ala Leu 

3715 3720 3725 

Val Leu Arg Pro Leu Ala Gin Asp Arg Leu Ala Glu Leu Val Gly Gly 

3730 3735 3740 

Thr Thr Ser Thr Pro Leu Tyr Arg Val Asp Trp Gin Arg Ser Pro lie 
3745 3750 3755 3760 

Ala Arg Thr Ala Pro Ser Ala Thr Gly Leu Phe Gly Ser Leu Pro Ser 

3765 3770 3775 

Gly Ala Val Arg Arg Trp Ala Val Val Gly Gin Gly Gly Val Ala Ala 

3780 3785 3790 

Arg Tyr Ala Thr Ala Glu Pro Gly Thr Gly Cys Val Gly Val Phe Pro 

3795 3800 3805 

Asp Leu Asp Ala Leu Arg Thr Thr Leu Asp Ser Gly Ala Asp Gly Pro 

3810 3815 3820 

Asp lie Val Leu Ala Asp Phe Gly Ala Arg Pro Gly Asp Ala Ala Pro 
3825 3830 3835 3840 

His Gly Thr Asp Pro Ala Asp Gly Ala Arg Asp Thr Val Arg Arg Gly 

3845 3850 3855 

Leu Ala Leu lie Gin Gly Trp Leu Ser Asp Glu Arg Phe Ala Ala Ala 

3860 3865 3870 

Arg Leu Ala Val Leu Thr Glu His Ala Val Ala Thr Glu Ala Asp Thr 

3875 3880 3885 

Arg Arg Thr Asp Leu Ala Gly Ser Ala Leu Trp Gly Leu Met Arg Ser 
3890 3895 3900 
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Ala Gin Thr Glu His Pro Asp Arg Phe Val Leu Val Asp His Asp Gly 
3905 3910 3915 3920 

Gin Asp Ala Ser Tyr Arg Thr Leu Pro Thr Ala Leu Asp Ser Glu lie 

3925 3930 3935 

Pro Gin Leu Ala Leu Arg Ala Gly Glu Thr Leu Ala Pro Glu Leu Ala 

3940 3945 3950 

Val Leu Pro Ser Pro Ala Asp Gly Gly Pro Ala Thr Ser Ala Ala Phe 

3955 3960 3965 

Asp Pro Glu Gly Thr Val Leu Val Thr Gly Ala Thr Gly Thr Leu Gly 

3970 3975 3980 

Ser Leu Leu Ala Arg His Leu Val Thr Ala His Gly Val Arg His Leu 
3985 3990 3995 4000 

Leu Leu Leu Ser Arg Ser Gly Arg Glu Ala Ala Gly Ala Ala Glu Leu 

4005 4010 4015 

Glu Arg Glu Leu Arg Gin Arg Gly Ala Glu Phe Gin Leu Leu Ser Cys 

4020 4025 4030 

Asp Ala Thr Asp Arg Ala Ala Leu Lys Glu Ala Leu Ala Thr Val Pro 

4035 4040 4045 

Ala Ala His Pro Leu Thr Ala Val He His Thr Ala Gly Val Leu Asp 

4050 4055 4060 

Asp Gly Val Val Glu Ala Leu Thr Pro Glu Arg Leu Asp Arg Val Leu 
4065 4070 4075 4080 

Arg Pro Lys Ala Asp Ala Ala Leu Asn Leu His Asp Leu Thr Glu Gly 

4085 4090 4095 

Met Pro Leu Lys Ala Phe Val Leu Tyr Ser Gly Ala Val Gly Leu Leu 

4100 4105 4110 

Gly Gly Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Phe Leu Asp 

4115 4120 4125 

Gly Leu Ala Gin His Arg His Ala Gin Gly Leu Pro Ala Val Ser Leu 

4130 4135 4140 

Ala Trp Gly Leu Trp Ser Ala Thr Ser Thr Phe Thr Asp His Leu Gly 
4145 4150 4155 4160 

Glu Val Asp Leu Arg Arg Met Glu Arg Ser Gly He Thr Pro Leu Thr 

4165 4170 4175 

Asp Glu Gin Gly Leu Asp Leu Phe Asp Arg Ala Leu Gly Ala Ala Val 

4180 4185 4190 

Asp Ala Pro Gin Leu Cys Val Met Gly Leu Asp Thr Ala Ala Leu Arg 

4195 4200 4205 

Arg Gin Ala Ala Glu His Gly Pro Thr Ser Met Pro Pro Leu Leu Arg 

4210 4215 4220 

Thr Leu Ala Ala Pro Pro Val Arg Arg Gly Ala Gly Arg Ser Gly Arg 
4225 4230 4235 4240 

Gly Gly Arg Ala Ala Ser Ala Thr Asp Ala Pro Ser Arg Ala Gin Ala 

4245 4250 4255 

Leu Arg Glu Arg Leu Thr Gly Leu Asp Ala Ala Ala Arg Arg Asp Glu 

4260 4265 4270 

Leu Leu Val Leu Ser Gin Ala Gin Leu Ala Asp Val Leu Gly Phe Ala 

4275 4280 4285 

Asp Lys Thr Ala Val Asp Pro Val Arg Ser Phe Arg Glu He Gly Leu 

4290 4295 4300 

Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Val Val Thr 
4305 4310 4315 4320 

Gly Leu Arg Leu Pro Pro Ala Leu Val Phe Asp His Pro Asn Leu Asp 

4325 4330 4335 

Ala Leu Ala Ala His Leu Ala Glu Leu Leu Ala Ala Glu Gly Arg Asp 

4340 4345 4350 

Asp Ala Gly Ala Ala Ala Leu Ser Gly He Asp Ala Leu Asp Arg Ala 
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4355 4360 4365 

Val Arg Glu Met Ala Ala Asp Asp Thr Arg Arg Asp Ala Val Arg Arg 

4370 4375 4380 

Arg Leu Ala Glu Leu Leu Ala Val Val Gly Asp Ala Pro Arg Asp Gly 
4385 4390 4395 4400 

Gly Arg Ala Pro Arg Ala Ala Ala Asp Ala Gly Gly Arg Asp Ala Gin 

4405 4410 4415 

Ala Asp Pro Asp Leu Leu Gly Arg Leu Asp Ser Ala Ser Asp Asp Asp 

4420 4425 4430 

Leu Phe Ala Phe lie Glu Asp Gin Leu 
4435 4440 



<210> 24 

<211> 1974 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 24 



Met 


Thr 


Ala 


Asn 


Asp 


Asp 


Lys 


He 


Arg 


Asp 


Tyr 


Leu Lys Arg 


Val 


Val 


1 








5 










10 






15 




Ala 


Glu 


Leu 


His 


Ser 


Thr 


Arg 


Gin 


Arg 


Leu 


Asn 


Ala Leu Glu 


His 


Asp 








20 










25 






30 






Ala 


Arg 


Glu 


Pro 


He 


Ala 


He 


Val 


Gly 


Met 


Ser 


Cys Arg Leu 


Pro 


Gly 






35 










40 








45 






Gly 


Val 


Thr 


Thr 


Pro 


Glu 


Ser 


Leu 


Trp 


Arg 


Leu 


Val Asp Ser 


Gly 


Thr 




50 
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60 






Asp 


Ala 


Ala 


Ser 


Pro 


Phe 


Pro 


Asp 


Asp 


Arg Gly 


Trp Asp Leu 


Asp 


Ala 


65 










70 










75 






80 


Leu 


His 


His 


Pro 


Glu 


Ser 


Gly 


Ala 


Val 


His 


Ser 


Arg Glu Gly 


Gly 


Phe 










85 










90 






95 




Leu 


His 


Asp 


Ser 


Ala 


Asp 


Phe 


Asp 


Ala 


Glu 


Phe 


Phe Gly He 


Ser 


Pro 








100 










105 






110 






Arg 


Glu 


Ala 


Leu 


Ala 


Met 


Asp 


Pro 


Gin 


Gin Arg 


Leu Leu Leu 


Glu 


Thr 






115 










120 








125 






Ala 


Trp 


Glu 


Val 


Phe 


Glu 


Arg 


Ala 


Gly 


He 


Asp 


Pro Val Ser 


Ala 


Arg 




130 










135 










140 






Gly 


Ser 


Arg 


Thr 


Gly 


Val 


Tyr 


Ala 


Gly 


Val 


Met 


Tyr His Asp 


Tyr 


Gly 


145 










150 










155 






160 


Ala 


Arg 


Leu 


Asn 


Glu 


He 


Pro 


Pro 


Gly 


Leu 


Glu 


Gly Tyr Leu 


Val 


Asn 










165 










170 






175 




Gly 


Ser 


Ala 


Gly 


Ser 


He 


Ala 


Ser 


Gly 


Arg 


Val 


Ala Tyr Thr 


Leu 


Gly 








180 










185 






190 






Leu 


Glu 


Gly 


Pro 


Ala 


Val 


Thr 


Val 


Asp 


Thr 


Ala 


Cys Ser Ser 


Ser 


Leu 






195 










200 








205 






Val 


Ala 


Val 


His 


Leu 


Ala 


Ala 


Gin 


Ala 


Leu Arg 


Arg Arg Glu 


Cys 


Asp 




210 










215 










220 






Met 


Ala 


Leu 


Ala 


Gly 


Gly 


Ala 


Thr 


Val 


Leu 


Ser 


Thr Pro Asp 


Leu 


Phe 


225 










230 










235 






240 


He 


Asp 


Phe 


Ala 


Arg 


Leu 


Gly 


Gly 


Leu 


Ala 


Ser 


Asp Gly Arg 


Cys 


Lys 










245 










250 






255 




Ala 


Phe 


Ser 


Asp 


Ala 


Ala 


Asp 


Gly 


Thr 


Ser 


Phe 


Ala Glu Gly 


Ala 


Gly 








260 










265 






270 






Leu 


Leu 


Leu 


Leu 


Met 


Arg 


Leu 


Ser 


Asp 


Ala 


Val 


Ala Glu Gly 


His 


Thr 






275 










280 








285 






Val 


Leu 


Ala 


Val 


Val 


Arg 


Gly 


Ser 


Ala 


Val 


Asn 


Gin Asp Gly 


Ala 


Ser 



290 295 300 



56 



Asn Gly Leu Thr 
305 

Glu Ala Leu Ala 

Glu Ala His Gly 
340 

Ala Leu Leu His 
355 

Trp Leu Gly Ser 
370 

Gly Val Ala Gly 
385 

Leu Pro Arg Thr 

Ser Ala Gly Ala 
420 

Gin Gly Asn Ala 
435 

Gly Thr Asn Ala 
450 

Thr Val Ala Glu 
465 

Ala Gly Arg Thr 

Asp His Leu Ala 
500 

Thr Leu Val Arg 
515 

Gly Gin Asp Thr 
530 

Gly Gly Ala His 
545 

Arg Arg Thr Ala 

Ala Gly Arg His 
580 

Asp Glu Thr Ala 
595 

Asp Val Met Phe 
610 

Arg Thr Glu Tyr 
625 

Phe Arg Leu Val 

His Ser Val Gly 
660 

Leu Pro Asp Ala 
675 

Glu Leu Pro Ala 
690 

Glu He Glu Glu 
705 

Val Ala Val Ala 

Asp Glu Asp Val 
740 

Arg Arg Thr Arg 



Ala 


Pro 


Asn 


Gly 




310 






Asp 


Ala 


Asp 


Leu 


325 








Thr 


Gly 


Thr 


Arg 


Thr 


Tyr 


Gly 


Thr 








360 


Leu 


Lys 


Ser 


Asn 






17 5 




Val 


He 


Lys 


Thr 




390 






Leu 


His 


Val 


Thr 


405 








Val 


Glu 


Leu 


Leu 


Pro 


Arg 


Arg 


Ala 








440 


His 


Leu 


He 


Leu 






455 




Thr 


Arg 


Pro 


Ala 




470 






Glu 


Ala 


Ala 


Leu 


485 








Ala 


Arg 


Pro 


His 


Ser 


Arg 


Thr 


Ala 








520 


Ala 


Asp 


Leu 


Leu 






535 




Gly 


Pro 


Gly 


Val 




550 






Leu 


Leu 


Phe 


Thr 


565 








Leu 


Tyr 


Glu 


Arg 


Ala 


Ala 


Leu 


Asp 








600 


Ala 


Glu 


Pro 


Gly 






O X ._> 




Thr 


Gin 


Pro 


Ala 




630 






Thr 


Ala 


Gly 


Gly 


645 








Glu 


Leu 


Ala 


Ala 


Ala 


Arg 


Leu 


Val 








680 


Gly 


Gly 


Ala 


Met 






O J J 




Thr 


He 


Thr 


Ala 




710 






Ala 


Leu 


Asn 


Gly 


725 








Val 


Ala 


Glu 


Leu 


Ala 


Leu 


Pro 


Val 



Leu 


Ala 


> 

Gin 


Gin 






315 




Asp 


Pro 


ASD 


Gin 




330 






Leu 


Gly 


Asp 


Pro 


345 








Ser 


Ara 


Ser 


Pro 


lie 


Glv 


His 


Thr 








380 


Val 


Leu 


Ala 


Met 






395 




Ara 


Pro 


Ser 


Ser 




410 






Thr 


Arg 


Ala 


Gin 


425 








Glv 


Val 


Ser 


Ser 


Glu 


Glv 


Val 


Pro 








460 


Thr 


Glv 


Glv 


Glv 






475 




Arg 


Ala 


Gin 


Ala 




490 






Val 


Ser 


Pro 


Ala 


505 








Phe 


Glu 


His 


Ara 


Ser 


Glv 


Leu 


Ala 








540 


He 


Thr 


Glv 


Ara 






555 




Glv 


Gin 


Glv 


Ser 




570 






Tyr 


Glu 


Val 


Phe 


585 








Ara 


His 


Leu 


Asp 


Glv 


Ala 


Thr 


Ala 








620 


Leu 


Phe 


Ala 


Leu 






635 




Leu 


Ara 


Pro 


Asp 




650 






Ala 


His 


Val 


Ala 


665 








Thr 


Ala 


Ara 


Glv 


Met 


Ala 


He 


Gin 








700 


Leu 


Ala 


Ala 


His 






715 




Pro 


Asp 


Ala 


Thr 




73 0 






Ala 


Thr 


Leu 


Trp 


745 








Ser 


His 


Ala 


Phe 



Arg 


Val 


He 


Arg 








320 


He 


Asp 


Ala 


Val 






j j j 




He 


Glu 


Ala 


Gin 




350 






Glu 


Arg 


Pro 


Leu 


365 








Gin 


Ala 


Ala 


Ala 


Arg 


His 


Gly 


Arg 








400 


Arg 


Val 


Glu 


Trp 






415 




Asp 


Trp 


Pro 


Gly 




430 






Phe 


Gly 


Ala 


Ser 


445 








Asp 


Gly 


Asp 


He 


Ala 


Trp 


Pro 


Leu 








480 


Arg 


Arg 


Leu 


His 






*± y zj 




Ala 


Val 


Gly 


Arg 




510 






Ala 


Val 


Val 


Leu 


525 








Glu 


Leu 


Ala 


Ser 


Ala 


Ala 


Arg 


Gly 








560 


Gin 


Arg 


Pro 


Gly 






1:7c: 




Ala 


Arg 


Ala 


Leu 




590 






Arg 


Pro 


Leu 


Arg 


605 








Gly 


Leu 


Leu 


Asp 


Glu 


Val 


Ala 


Leu 








640 


Ala 


Leu 


Leu 


Gly 






V J J 




Gly 


Val 


Phe 


Thr 




670 






Arg 


Leu 


Met 


Gly 


685 








Ala 


Ser 


Gly 


Pro 


Arg 


Ser 


Ala 


Arg 








720 


Val 


He 


Ser 


Gly 






735 




Arg 


Glu 


Arg 


Gly 




750 






His 


Ser 


Pro 


His 



57 





755 










760 










765 








Met Asp 


Ala 


Ala 


Leu 


Glu 


Pro 


Phe 


Ala 


Arg 


He 


Ala 


Arg 


Asp 


Val 


Ser 


770 










775 










780 










Tyr Ala 


Glu 


Pro 


Arg 


He 


Pro 


Val 


Val 


Ser 


Asn 


Leu 


Thr 


Gly 


Gly 


He 


785 








790 










795 










800 


Ala Ser 


Ala 


Thr 


Thr 


Leu 


Cys 


Ala 


Pro 


Glu 


Tyr 


Trp 


Val 


Arg 


His 


Ala 








805 










810 










815 




Arg Glu 


Ala 


Val 


Arg 


Phe 


Ser 


Asp 


Gly 


Phe 


Arg 


Ala 


Leu 


Arg 


Asp 


Gin 






820 










825 










830 






Gly He 


Asp 


Thr 


Phe 


He 


Glu 


Leu 


Gly 


Pro 


Asp 


Gly 


Val 


Leu 


Ser 


Ala 




835 










840 










845 








Leu Gly 


Arg 


Asp 


Cys 


Leu 


Arg 


Glu 


Glu 


Glu 


Gly 


Asp 


Ala 


Pro 


Arg 


Gin 


850 










855 










860 










Asp Gly 


Ser 


Ala 


Asp 


Pro 


Asp 


Thr 


Thr 


Gly 


Ser 


Arg 


Ala 


Asp 


Gly 


Gly 


865 








870 










875 










880 


Arg Arg 


Pro 


Val 


Leu 


Thr 


Val 


Pro 


Leu 


Leu 


Arg 


Arg 


Asp 


Arg 


Asp 


Glu 








885 










890 










895 




Thr Thr 


Thr 


Cys 


Leu 


Gly 


Ala 


Leu 


Ala 


Thr 


Val 


His 


Thr 


His 


Gly 


Val 






900 










905 










910 






Pro Val 


Asp 


Leu 


Ala 


Ala 


Val 


His 


Gly 


Ala 


Pro 


Glu 


Gly 


Pro 


Ala 


Val 




915 










920 










925 








Glu Leu 


Pro 


Thr 


Tyr 


Ala 


Phe 


Gin 


Arg 


Thr 


Arg 


Tyr 


Trp 


Leu 


Asp 


Ala 


930 










935 










940 










Pro Ala 


Pro 


Ala 


Ala 


Gly 


Pro 


Thr 


Ala 


Thr 


Gly 


Leu 


Glu 


Ala 


Thr 


Asp 


945 








950 










955 










960 


Gin Pro 


Leu 


Leu 


Pro 


Ala 


Val 


He 


Asp 


Leu 


Pro 


Asp 


Gly 


Glu 


Gly 


Thr 








965 










970 










975 




Val Arg 


Thr 


Gly 


Leu 


Leu 


Ser 


Leu 


Arg 


Thr 


His 


Pro 


Trp 


He 


Ala 


Asp 






980 










985 










990 






His Arg 


Val 


Arg 


Asp 


His 


Ala 


Val 


Val 


Pro 


Gly 


Ala 


Ala 


Leu 


Leu 


Asp 




995 










1000 








1005 






Val Ala 


Ala 


Trp 


Ala 


Gly 


Thr 


Glu 


Ala 


Gly 


Cys 


Pro 


Arg 


Val 


Ala 


Glu 


1010 








1015 








1020 








Leu Thr 


Phe 


Ala 


Thr 


Pro 


Leu 


Val 


Leu 


Pro 


Glu 


Asn 


Gly Glu 


Gly 


Val 


1025 








1030 








1035 








104i 


Arg Leu 


Arg 


Val 


Thr 


Val 


Ser Gly Pro 


Asp 


Ala Glu Gly 


He 


Arg 


Ser 








1045 








1050 








1055 


Leu Arg 


He 


Asp 


Ser Arg 


Pro 


Ala 


Asp 


Thr 


Val 


Arg 


Thr 


Ala 


Asp 


Ala 






1060 








1065 








1070 




Pro Ser 


Asp 


Trp Thr Arg His Ala Ser Gly Thr Leu Val 


Pro 


Ala 


Pro 




1075 








1080 








1085 






Glu Glu 


Ala Gly Asp Gly Thr Gly Val 


Pro 


Thr 


Glu 


Leu 


Leu 


Gly Ala 



1090 1095 1100 



Trp Pro Pro Ala Asp Ala Thr Pro Val Ala Leu Asp Ala Asp Ala Val 
1105 1110 1115 1120 

Ala Ala Glu Tyr Gin Arg Leu Ala Ala Gly Gly Val Thr Tyr Gly Pro 

1125 1130 1135 

Ala Phe Arg Ala Leu Arg Ala Val Trp Arg Arg Gly Ala Glu Val Phe 

1140 1145 1150 

Ala Glu Val Arg Leu Pro Gly Gin Ala Ala Ala Asp Ala Ser Arg Tyr 

1155 1160 1165 

Gly Met His Pro Ala Leu Leu Asp Ala Leu Thr His Ala Thr Gly Phe 

1170 1175 1180 

Gly Glu Arg Ser Thr Glu Ala Arg Gly Leu Val Pro Phe Ala Trp Ser 
1185 1190 1195 1200 

Asp Val Arg He His Val Arg Gly Ala Asp Ser Leu Arg Val Arg He 
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1205 1210 1215 

Ala Pro Ala Gly Pro Asp Ala Val Thr Val Ala Ala Val Asp Pro Thr 

1220 1225 1230 

Gly Arg Pro Val Leu Ala Ala Arg Ser Leu Thr Leu Arg Pro Leu Ala 

1235 1240 1245 

Glu Ser Arg Phe Gin Asp Pro Glu Ala Asp Ser Thr Pro Leu Tyr Arg 

1250 1255 1260 

Leu Glu Trp Thr Pro Ala Pro Gly Ser Val Thr Gly His Ala Gly Pro 
1265 1270 1275 1280 

Arg Gin Ala Ala Ala Glu Trp Gly Val Leu Gly Asp Pro Val Gin Ala 

1285 1290 1295 

Leu Leu Asp Ala Val Arg Asp Gly Ala Glu Ala Pro Val Arg Thr His 

1300 1305 1310 

Asp Asp Leu Leu Ala Leu Ala Ala Ser Asp Thr Ala Pro Pro Asp His 

1315 1320 1325 

Val Leu Ala Leu Leu Gly His Asp Gly Asp Ala Leu Ala Thr Gly Ala 

1330 1335 1340 

His Asp Leu Ala Ala Arg Ala Leu Ala Leu Val Gin Gly Trp Leu Thr 
1345 1350 1355 1360 

His Ala Arg Phe Ala Asp Ala Arg Leu Val Val Leu Thr Gin Gly Ala 

1365 1370 1375 

Val Thr Ala Gly Thr Ser Pro Val His Pro Ala Ala Ala Ala Ala Trp 

1380 1385 1390 

Gly Leu Leu Arg Ser Ala Gin Ser Glu His Pro Gly Arg Phe Val Leu 

1395 1400 1405 

Val Asp Ala Asp Pro Ala Asp Pro Ala Ala Ser Tyr Arg Ser Leu Pro 

1410 1415 1420 

Arg Ala Val Ala Ser Gly Ala Ser Gin Leu Ala Leu Arg Gly Ala Glu 
1425 1430 1435 1440 

lie Leu Val Pro Arg Leu Ala Arg Gly Thr Asp Arg Gin Ala Thr Val 

1445 1450 1455 

Pro Gly His Pro Gly Asp Val Thr Ala Pro Glu Thr Thr Ala Ala Pro 

1460 1465 1470 

Glu Pro Ala Pro Ser Gly Thr Pro Ser Gly Pro Trp Pro Ala Asp Gly 

1475 1480 1485 

Thr Val Leu Val Thr Gly Gly Thr Gly Thr Leu Gly Lys Ala Val Ala 

1490 1495 1500 

Arg His Leu Val Thr Lys His Gly Val Arg His Leu lie Leu Ala Gly 
1505 1510 1515 1520 

Arg Arg Gly Ala Asp Thr Pro Gly Ala Ala Asp Leu Ala Thr Glu Leu 

1525 1530 1535 

Thr Gly Leu Gly Ala Thr Val Asn lie Val Arg Cys Asp Ala Ala Asp 

1540 1545 1550 

Arg Ser Ala Leu Glu Gly Val Leu Ala Ala Val Pro Ala Ala His Pro 

1555 1560 1565 

Leu Thr Ala Val Val His Thr Ala Gly Val Leu Asp Asp Gly He Val 

1570 1575 1580 

Thr Ala Gin Thr Pro Arg Arg Leu Ser Ala Val Leu Arg Ala Lys Ala 
1585 1590 1595 1600 

Asp Ala Val Ser His Leu His Glu Leu Thr Arg Asp Leu Asp Leu Ser 

1605 1610 1615 

Ala Phe Val Leu Phe Ser Ser Ala Ala Gly Thr Leu Gly Ser Pro Gly 

1620 1625 1630 

Gin Ser Gly Tyr Ala Ala Ala Asn Ser Phe Leu Asp Ala Phe Ala Ala 

1635 * 1640 1645 

Trp Arg Arg Ala Gin Gly Leu Pro Ala Val Ser Leu Ala Trp Gly Leu 
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1650 1655 1660 

Trp Gly Asp Gly Gly Asp Gly Arg Asp Gly Gly Gly Ser Ala Ala Asp 
1665 1670 1675 1680 

Gly Met Gly Ala Ser Leu Ala Ala Ala Asp Leu Ala Arg Leu Arg Arg 

1685 1690 1695 

Ser Gly lie Leu Pro Leu Asp Pro Ala Glu Ala Leu Arg Leu Phe Asp 

1700 1705 1710 

Glu Ala Cys Asp Pro Ala Arg Thr Glu Ala Val Leu Leu Pro lie Arg 

1715 1720 1725 

Leu Asp Leu Thr Gly Leu Arg Ala Arg Ser Ala Arg Gly Ala Val His 

1730 1735 1740 

Ala Ser Val Val Pro Glu Val Leu His Thr Leu Val Pro Pro Pro Ala 
1745 1750 1755 1760 

Gly Ala Gly Ser Pro Ala Gly Ala Asp Ala Ser Asp Pro Ala Ala Gly 

1765 1770 1775 

Gin Ala Pro Pro Ala Pro Ala Ser Asp Thr Leu Ala Glu Arg Leu Ala 

1780 1785 1790 

Gly Lys Pro Arg Gly Glu Arg Leu Thr Ala Leu Thr Glu Leu Val Arg 

1795 1800 1805 

Thr Glu lie Ala Ser Val Leu Gly His Pro Asp Ser Gly Arg Val Gin 

1810 1815 1820 

Leu Gin Ser Ser Phe Lys Glu Ser Gly Phe Asp Ser Leu Thr Ala Val 
1825 1830 1835 1840 

Glu Leu Arg Asn Arg Leu Thr Ala Ala Thr Gly Thr Lys Leu Pro Ala 

1845 1850 1855 

Thr Leu Val Phe Asp His Pro Thr Pro Ala Ala Leu Val Asp His Leu 

1860 1865 1870 

Glu Gin Glu Leu Pro Lys Ala Ala Gin Glu lie Pro Ala Asp Leu Pro 

1875 1880 1885 

Ala Val Leu Asp Ala Leu Asp Arg lie Arg Asp Gly Leu Ala Thr Ala 

1890 1895 1900 

Ala Thr Asp Asp Ser Ser Arg Asp His lie Ala Glu Arg Leu Gin Ala 
1905 1910 1915 1920 

Leu Leu Gly Thr Leu Thr Ser Ala Ala Gly Val Ser Arg Pro Thr Gly 

1925 1930 1935 

Ser Pro Gly Glu His Asp Arg Gin Gly Pro Asp Glu Leu Ser Leu Gly 

1940 1945 1950 

Gin Arg Leu Ala Ala Ser Ser Asp Asp Glu Leu Phe Asp Leu Phe Asp 

1955 1960 1965 

Ser Asp Phe Arg Ser Thr 
1970 



<210> 25 
<211> 3788 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 25 

Met Ser Ser Thr Ser Pro Ala Thr 

1 5 
Leu Arg Arg Ala Met Thr Asp Leu 
20 

Arg Thr Glu Ser Ala Arg His Glu 

35 40 
Cys Arg Leu Pro Gly Gly Val Ser 
50 55 



Asn Glu Glu Lys Leu Arg Asp Tyr 

10 15 
His Glu Ala Arg Glu Gin lie Arg 
25 30 
Pro He Ala He Val Gly Met Gly 
45 

Ser Pro Glu Gly Leu Trp Asp Leu 
60 



60 



Val 


Ala 


Ser 


Gly 


65 








Trp 


Asp 


Val 


Gly 


Ser 


Tyr 


Val 


Arg 








100 


Ala 


Gly 


Phe 


Phe 






ii^ 
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Gin 


Gin 


Arg 


Leu 




130 






Gly 


He 


Asp 


Pro 


145 








Gly 


Val 


Met 


Tyr 


Ser 


Asp 


Asp 


Glu 








180 


Val 


Ala 


Ser 


Gly 






IOC 




Val 


Thr 


Val 


Asp 




210 






Ala 


Val 


Arg 


Ala 


225 








Gly 


Val 


Thr 


Val 


Gin 


Arg 


Gly 


Leu 








260 


Ala 


Asp 


Gly 


Thr 






Z / O 




Arg 


Leu 


Ser 


Asp 




290 






Arg 


Gly 


Ser 


Ala 


305 








Pro 


Asn 


Gly 


Pro 


Ala 


Arg 


Leu 


Gly 








340 


Gly 


Thr 


Arg 


Leu 






355 




Tyr 


Gly 


Gin 


Arg 




370 






Ser 


Asn 


Val 


Gly 


385 








Lys 


Met 


Val 


Met 


Val 


Asp 


Glu 


Pro 








420 


Leu 


Leu 


Arg 


Glu 






435 




Ala 


Ala 


Val 


Ser 




450 






Val 


Glu 


Glu 


Ala 


465 








Glu 


Pro 


Val 


Glu 


Val 


Val 


Ser 


Gly 








500 


Leu 


Asn 


Glu 


Ser 



Val 


Asp 


Ala 


Val 




70 






Gly 


Leu 


Phe 


Asp 


85 








Glu 


Gly 


Gly 


Phe 


Gly 


He 


Ser 


Pro 








120 


Leu 


Leu 


Glu 


Thr 






Xj j 




His 


Thr 


Leu 


Arg 




150 






His 


Asp 


Tyr 


Gly 


165 








Thr 


Ala 


Gly 


Phe 


Arg 


He 


Ser 


Tyr 








200 


Thr 


Ala 


Cys 


Ser 






Z _L _> 




Leu 


Arg 


Ser 


Gly 




230 






Met 


Ala 


Glu 


Pro 


245 








Ala 


Ala 


Asp 


Gly 


Gly 


Trp 


Ala 


Glu 








280 


Ala 


Val 


Arg 


His 










Val 


Asn 


Gin 


Asp 




310 






Ser 


Gin 


Gin 


Arg 


325 








Val 


Ala 


Asp 


Val 


Gly 


Asp 


Pro 


He 








360 


Asp 


Ala 


Gly 


Arg 






375 




His 


Thr 


Gin 


Ala 




390 






Ala 


Met 


Arg 


His 


405 








Thr 


Ala 


Glu 


Val 


Gin 


Glu 


Ala 


Trp 








440 


Ser 


Phe 


Gly 


Val 










Pro 


Ala 


Ser 


Glu 




470 






Pro 


Gly 


Ala 


Val 


485 








Arg 


Ser 


Ala 


Gly 


Val 


Arg 


Ser 


Asp 



Ser Pro Phe Pro 
75 

Pro Glu Pro Gly 
90 

Leu His Glu Ala 
105 

Arg Glu Ala Leu 

Ser Trp Glu Ala 
140 

Gly Ser Arg Thr 
155 

Ser Thr Ala Thr 
170 

Leu Gly Thr Gly 
185 

Val Leu Gly Leu 

Ser Ser Leu Val 
220 

Glu Cys Asp Leu 
235 

Gly Val Phe Val 
250 

Arg Cys Lys Ala 
265 

Gly Val Gly Val 

Gly Arg Arg Val 
300 

Gly Ala Ser Asn 
315 

Val He Arg Gin 
330 

Asp Val Val Glu 
345 

Glu Ala Gin Ala 

Ala Leu Arg Leu 
380 

Ala Ala Gly Val 
395 

Gly Val Leu Pro 
410 

Asp Trp Ser Ala 
425 

Pro Glu Val Gly 

Ser Gly Thr Asn 
460 

Ala Pro Val Ala 
475 

Gly Leu Leu Pro 
490 

Ala Val Ala Glu 
505 

Arg Leu Val Asp 



Thr 


Asp 


Arg 


Gly 








80 


Val 


Pro 


Gly 


Arg 






QC 




Gly 


Glu 


Phe 


Asp 




110 






Ala 


Met 


Asp 


Pro 


125 








Leu 


Glu 


Arg 


Ala 


Gly 


Val 


Tyr 


Ala 








160 


Val 


Ser 


Val 


Ala 






1 / O 




Thr 


Ser 


Gly 


Ser 




190 






Glu 


Gly 


Pro 


Ala 


205 








Ala 


Leu 


His 


Leu 


Ala 


Leu 


Ala 


Gly 








240 


Glu 


Phe 


Ser 


Arg 










Phe 


Ala 


Ala 


Ala 




270 






Leu 


Ala 


Val 


Glu 


285 








Leu 


Ala 


Val 


Val 


Gly 


Leu 


Thr 


Ala 








320 


Ala 


Leu 


Ala 


Asp 






o o c 




Gly 


His 


Gly 


Thr 




350 






Leu 


Leu 


Ala 


Thr 


365 








Gly 


Ser 


Leu 


Lys 


Ala 
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515 

Ser Val Val Ser 
530 

Glu Asp Ser Ala 
545 

Val Pro Ser Pro 

Arg Ser Val Phe 
580 

Ala Leu Gly Leu 
595 

Arg Cys Glu Ala 
610 

Val Leu Gly Asp 
625 

Ala Ser Phe Ala 

Gly Val Val Pro 
660 

Ala Ala Val Val 
675 

Val Val Leu Arg 
690 

Gly Met Ala Ser 
705 

Ala Ala Trp Ala 

Ala Thr Val Val 
740 

Ala Cys Glu Val 
755 

Ala Ser His Ser 
770 

lie Leu Ala Gly 
785 

Thr Val Glu Ala 

Trp Phe Arg Asn 
820 

Arg Leu Leu Ala 
835 

Pro Val Leu Thr 
850 

Gin Val Cys Ala 
865 

Arg Phe Leu Thr 

Ser Trp Pro Val 
900 

Pro Thr Tyr Pro 
915 

Pro Ala Ala Val 
930 

Val Val Trp Lys 
945 

Arg Trp Leu Leu 
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Glu His Arg Ser 
540 

Gly Leu Val Ala 
555 

Gly Val Ala Ser 
570 

Gin Gly Thr Gin 
585 

Ala Val Phe Ala 

Leu Val Asp Trp 
620 

Glu Arg Val Asp 
635 

Leu Ala Glu Leu 
650 

Gly His Ser Gin 
665 

Ser Leu Glu Asp 

Gly Arg Glu Leu 
700 

Val Ala Val Val 
715 

Val Ala Val Val 
730 

Asp Ala Val Ala 
745 

Ala Arg Val Leu 

Glu Leu Arg Ala 
780 

Ala Gly Glu Thr 
795 

Thr Ala Ser Met 
810 

Val Arg Phe Gin 
825 

Val Phe Val Glu 

Glu Thr Ala Glu 
860 

Arg Arg Asp Glu 
875 

Ala Phe Val Gin 
890 

Thr Gly Ala Arg 
905 

Arg Tyr Trp Leu 

Val Gin Asp Gly 
940 

Arg Glu Ser Ser 
955 

Thr Leu Asp Ala 
970 



525 




Val Val Leu 


Ala 


Val Gly Thr 


Gly 




560 


Val Glu Gly 


Gly 


ETC 
D / D 




Trp Ala Gly 


Met 


590 




Glu Ser Met 


Ala 


605 




Arg Leu Ala 


Asp 


Val Val Gin 


Pro 




640 


Trp Arg' Ser 


Leu 


ODD 




Gly Glu He 


Ala 


670 




Gly Ala Arg 


Val 


685 




Ala Gly His 


Gly 


Glu Glu Arg 


Leu 




720 


Asn Ala Pro 


Ser 


f 3d 




Glu Phe Val 


Thr 


750 




Pro Val Asp 


Tyr 


765 




Glu Leu Glu 


Gin 


Pro Leu Tyr 


Ser 




800 


Asp Ala Gly 


Tyr 


o Id 




Glu Thr Val 


Glu 


830 




Cys Gly Ala 


His 


845 




Ser Thr Gly 


Arg 


Gly Gly Leu 


Arg 




880 


Gly Val Glu 


Val 


QQC 

O^D 




Thr Val Asp 


Leu 


910 




Glu Ser Arg 


Pro 


925 




Leu Ser Tyr 


Glu 


Arg Leu Asp 


Gly 




960 


Asp Gly Thr 


Arg 


975 





62 



lie Ala His Asp Leu Gin His Ala Leu Thr Thr His Gly Ala Thr Val 

980 985 990 

His Thr Leu Ala Leu Asp Pro Ser Ala Ala His Phe Asp Gly Leu Phe 

995 1000 1005 

Asp Gly lie Leu Gin Glu Glu Thr Asp Val Thr Gly lie Phe Ser Leu 

1010 1015 1020 

Leu Gly Leu Ala Ser Gly Pro His Pro Asp His Gly Glu Val Glu Leu 
1025 1030 1035 1040 

Ala Gly Ala Ala Ser Leu Thr Leu Met Arg Gin Ala Gin Arg Asp Gly 

1045 1050 1055 

Phe Arg Ala Pro Val Trp Ala Val Thr Arg Gly Ala Val Ser Val Val 

1060 1065 1070 

Pro Gly Glu Val Pro Glu Thr Ala Gly Ala Gin Leu Trp Ala Leu Gly 

1075 1080 • 1085 

Arg Val Ala Gly Leu Glu Leu Pro Asp Arg Trp Gly Gly Leu lie Asp 

1090 1095 1100 

Leu Pro Ala Asp Ala Asp Ala Arg Thr Ala Gly Leu Ala Val Arg Ala 
1105 1110 1115 1120 

Leu Ala Ala Gly lie Ala Asp Gly Glu Asp Gin Leu Ala Val Arg Pro 

1125 1130 1135 

Ser Gly Ala Tyr Gly Arg Arg Leu Val Arg Ala Thr Ala Arg Arg Gly 

1140 1145 1150 

Arg Lys Asp Trp Arg Pro Gin Gly Thr Val Leu Leu Ala Gly His Leu 

1155 1160 1165 

Asp Ala Val Gly Glu Pro Leu Ala Arg Trp Leu Leu Thr Gly Gly Ala 

1170 1175 1180 

Asp His Val Val Leu Ala Asp Pro Ala Leu Thr Glu Leu Pro Ala Thr 
1185 1190 1195 1200 

Leu Ala Asp Leu Ala Gin Thr Val Thr Thr Ala Ala Ala Pro Asp Leu 

1205 1210 1215 

Ala Asp Arg Ala Val Leu Ala Ala Leu Val Thr Glu Tyr Val Pro Ala 

1220 1225 1230 

Thr Val Val Val Val Pro Pro Ala Ala Glu Leu Ala Pro Leu Ala Ser 

1235 1240 1245 

lie Ser Pro Ala Asp Leu Ala Ala Ala Val Thr Ala Lys Ser Ala Thr 

1250 1255 1260 

Ala Ala His Phe Asp Ala Leu Leu Asp Gly Pro His Ala Pro Glu Leu 
1265 1270 1275 1280 

Val Leu lie Ser Ser Val Ala Gly He Trp Gly Gly Val Arg Gin Gly 

1285 1290 1295 

Ala Tyr Ala Val Gly Ala Ala His Leu Asp Ala Leu Ala Ala Arg Arg 

1300 1305 1310 

Arg Ala Arg Gly Leu Ser Ala Ala Ser Val Ala Trp Thr Pro Trp Ala 

1315 1320 1325 

Gly Ser Val Thr Ala Asp Gly Ser Ala Ala Glu Ser Leu Arg Gin Tyr 

1330 1335 1340 

Gly He Ala Pro Leu Glu Pro Gin Ala Ala Leu Ala Glu Leu Asp Arg 
1345 1350 1355 1360 

Ala Leu Asn Gin Gin Leu His Gly Gly Gly Gly Asp Ala Ala Val Ala 

1365 1370 1375 

Asp He Asp Trp Glu Arg Phe Leu Ala Ser Phe Thr Ser Val Arg Pro 

1380 1385 1390 

Ser Val Leu Phe Asp Glu Leu Pro Glu Val Arg Arg Leu Arg Glu Ala 

1395 1400 1405 

Glu Ala Ala Ala Met Ala Asp Gin Ala Ala Ala Arg Thr Gly Ala Pro 

1410 1415 1420 

Gly Gly Thr Glu Leu Ala Arg Ser Leu Arg Ala Lys Ser Leu Asn Ala 
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1425 1430 1435 1440 

Gin Arg Thr Ala Leu Leu Glu Leu Val Thr Ala His Val Ala Ala Val 

1445 1450 1455 

Leu Gly Glu Ser Val Pro Glu Ala lie Asp Arg Ser Arg Ala Phe Lys 

1460 1465 1470 

Asp lie Gly Phe Thr Ser Met Thr Ala Met Glu Leu Arg Asn Arg Leu 

1475 1480 1485 

Lys Glu Ala Thr Gly Leu Ala Leu Pro Ala Ser Leu Val Phe Asp His 

1490 1495 1500 

Pro His Pro Gly Ala Leu Ala Asp His Leu Arg Glu Glu Leu Leu Gly 
1505 1510 1515 1520 

Glu Asp Gly Ala Ala Gly Ala Asp Ser Ala Ala Glu Glu Pro Ser Ala 

1525 1530 1535 

Thr Ser Pro Thr Val Gin Asp Glu Pro He Ala He He Gly Met Ala 

1540 1545 1550 

Cys Arg Leu Pro Gly Asp Val Gly Thr Pro Asp Glu Leu Trp Glu Leu 

1555 1560 1565 

Leu Glu Thr Gly Arg Asp Ala Met Ser Asp Leu Pro Val Asn Arg Gly 

1570 1575 1580 

Trp Asp Val Ala Gly Leu Tyr Asp Pro Asp Pro Asp Ala Ala Gly Arg 
1585 1590 1595 1600 

Ser Tyr Val Arg Glu Gly Gly Phe Leu His Asp Ala Gly Glu Phe Asp 

1605 1610 1615 

Ala Glu Phe Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro 

1620 1625 1630 

Gin Gin Arg He Val Leu Glu Leu Ala Trp Glu Ser Phe Glu Arg Ala 

1635 1640 1645 

Gly Leu Asp Pro Ala Gly Arg Arg Gly Ser Arg Thr Gly Val Phe Met 

1650 1655 1660 

Gly Thr Asn Gly Gin His Tyr Met Pro Leu Leu Gin Asn Gly Asn Asp 
1665 1670 1675 1680 

Ser Phe Asp Gly Tyr Leu Gly Thr Gly Asn Ser Ala Ser Val Met Ser 

1685 1690 1695 

Gly Arg He Ser Tyr Thr Leu Gly Leu Glu Gly Pro Ala Leu Thr Val 

1700 1705 1710 

Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Arg 

1715 1720 1725 

Ala Leu Arg Asn Gly Glu Cys Asp Leu Ala Leu Ala Gly Gly Ala Thr 

1730 1735 1740 

Val Met Ser Thr Pro Glu Val Leu Val Glu Phe Ser Arg Gin Arg Ala 
1745 1750 1755 1760 

Val Ser Ala Asp Gly Arg Cys Lys Ala Phe Ser Ala Ser Ala Asp Gly 

1765 1770 1775 

Phe Gly Pro Ala Glu Gly Ala Gly Val Leu Leu Val Glu Arg Leu Ser 

1780 1785 1790 

Asp Ala Val Arg His Gly Arg Arg Val Leu Ala Val Val Arg Gly Ser 

1795 1800 1805 

Ala Val Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly 

1810 1815 1820 

Pro Ser Gin Gin Arg Val He Arg Gin Ala Leu Ala Asp Ala Arg Leu 
1825 1830 1835 1840 

Gly Val Ala Asp Val Asp Val Val Glu Gly His Gly Thr Gly Thr Arg 

1845 1850 1855 

Leu Gly Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin 

1860 1865 1870 

Arg Asp Ala Gly Arg Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn Val 
1875 1880 1885 
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Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly Val He Lys Met Val 

1890 1895 1900 

Met Ala Met Arg His Gly Val Leu Pro Lys Thr Leu His Val Asp Glu 
1905 1910 1915 1920 

Val Ser Pro His Val Asp Trp Ser Ala Gly Ala Val Ser Leu Leu Thr 

1925 1930 1935 

Glu Gin Glu Pro Trp Pro Glu Val Gly Arg Pro Arg Arg Ala Ala Val 

1940 1945 1950 

Ser Ser Phe Gly Leu Ser Gly Thr Asn Ala His Val Val Val Glu Glu 

1955 1960 1965 

Ala Pro Val Gly Glu Ala Gly Gin Ala Ala Gly Asp Ala Arg Leu Ala 

1970 1975 1980 

Val Val Pro Val Val Val Ser Gly Arg Ser Ala Gly Ala Val Ala Glu 
1985 1990 1995 2000 

Leu Ala Ser Arg Leu Asn Glu Ser He Arg Ser Asp Arg Leu Val Asp 

2005 2010 2015 

Val Gly Leu Ser Ser Val Val Ser Arg Ser Val Phe Glu His Arg Ser 

2020 2025 2030 

Val Leu Leu Ala Gly Asp Ser Gly Glu Leu His Thr Gly Leu Val Ala 

2035 2040 2045 

Val Gly Thr Gly Val Pro Ser Pro Gly Val Val Ser Gly Val Ala Ser 

2050 2055 2060 

Val Gly Gly Gly Arg Ser Val Phe Val Phe Pro Gly Gin Gly Thr Gin 
2065 2070 2075 2080 

Trp Ala Gly Met Ala Leu Gly Leu Trp Ala Glu Ser Ser Val Phe Ala 

2085 2090 2095 

Glu Ser Met Ala Arg Cys Glu Ala Ala Phe Glu Gly Leu Val Asp Trp 

2100 2105 2110 

Ser Leu Ala Asp Val Leu Gly Asp Gly Ser Ala Leu Glu Arg Val Asp 

2115 2120 2125 

Val Val Gin Pro Ala Ser Phe Ala Val Met Val Ser Leu Ala Glu Leu 

2130 2135 2140 

Trp Arg Ser Leu Gly Val Val Pro Asp Ala Val Val Gly His Ser Gin 
2145 2150 2155 2160 

Gly Glu He Ala Ala Ala Val Val Ala Gly Gly Leu Ser Leu Glu Asp 

2165 2170 2175 

Gly Ala Arg Val Val Val Leu Arg Ala Arg Leu He Gly Arg Glu Leu 

2180 2185 2190 

Ala Gly Arg Gly Gly Met Ala Ser Val Ala Leu Pro Val Ala Val Val 

2195 2200 2205 

Glu Glu Arg Leu Ala Gly Trp Ala Gly Arg Leu Gly Val Ala Val Val 

2210 2215 2220 

Asn Gly Pro Ser Ala Thr Val Val Ala Gly Asp Val Asp Ala Val Ala 
2225 2230 2235 2240 

Glu Phe Val Thr Ala Cys Glu Val Glu Gly Val Arg Ala Arg Val Leu 

2245 2250 2255 

Pro Val Asp Tyr Ala Ser His Ser Ala His Val Glu Asp Leu Lys Ala 

2260 2265 2270 

Glu Leu Glu Glu Val Leu Ala Gly He Gly Pro Val Thr Gly Gly He 

2275 2280 2285 

Pro Phe Tyr Ser Thr Ser Glu Ala Ala Gin He Asp Thr Ala Gly Leu 

2290 2295 2300 

Asp Ala Gly Tyr Trp Phe Gly Asn Leu Arg Arg Pro Val Arg Phe Gin 
2305 2310 2315 2320 

Glu Thr Val Glu Arg Leu Leu Ala Asp Gly Phe Arg Val Phe Val Glu 

2325 2330 2335 

Cys Gly Ala His Pro Val Leu Thr Gly Ala Val Gin Glu Thr Ala Glu 
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2340 2345 2350 

Ser Thr Gly Arg Gin Val Cys Ala Val Gly Ser Leu Arg Arg Asp Glu 

2355 2360 2365 

Gly Gly Leu Arg Arg Phe Leu Thr Ser Ala Ala Glu Ala Phe Val Gin 

2370 2375 2380 

Gly Val Gly Val Phe Trp Pro Ala Leu Phe Asp Gly Thr Gly Ala Arg 
2385 2390 2395 2400 

lie Val Asp Leu Pro Thr Tyr Pro Phe Gin Arg Arg His Tyr Trp Tyr 

2405 2410 2415 

Asn Asp Pro Ala Arg Arg Thr Gly Asp Ala Thr Ser Phe Gly Met Ala 

2420 2425 2430 

Gin Ala Gly His Pro Leu Leu Asp Ala Gly Thr Glu Leu Pro Glu Ser 

2435 2440 2445 

Gly Glu His Leu Tyr Thr Ala Arg Leu Ala Ala Asp Ser His Pro Trp 

2450 2455 2460 

Leu Leu Glu His Thr Leu Leu Gly Ala Pro Leu Leu Pro Gly Ala Ala 
2465 2470 2475 2480 

Phe Val Asp Leu Val Leu Trp Ala Gly Gly Glu Val Gly Cys Asp Leu 

2485 2490 2495 

lie Glu Glu Leu Thr Leu Thr Ser Pro Leu Leu Leu Ser Asp Ser Ala 

2500 2505 2510 

Ala Leu Gin Leu Arg Leu Val Val Gly Thr Ala Asp Ala Glu Gly Arg 

2515 2520 2525 

Arg Thr lie Thr Val His Ser Arg Pro Asp Gly Asp Pro Arg Thr Thr 

2530 2535 2540 

Arg Thr Pro Ala Ala Ser Ser Glu Thr Ser Pro Asp Ala Glu Ser Asp 
2545 2550 2555 2560 

Thr Glu lie Arg Arg Asp Thr Ser Ala Trp Thr Lys His Ala Gin Ala 

2565 2570 2575 

Thr Val Ala Pro Ala Pro Asp Val Pro Pro Ser Gly Val Asp Ala Glu 

2580 2585 2590 

Gly Asp Ala Val Arg Pro Ala Val Glu Trp Ser Val Ala Ala Thr Glu 

2595 2600 2605 

Ser Asp Ala Phe Gin Ala Glu Asp Phe Tyr Ala Ser Phe Ala Ala His 

2610 2615 2620 

Gly Tyr Gly Tyr Gly Pro Leu Phe Gin Gly Val Arg Ser Gly Arg Gin 
2625 2630 2635 2640 

Asp Gly Thr Asp Val Tyr Ala Glu Val Ala Leu Asp His Asp Arg Leu 

2645 2650 2655 

Pro Ser Ala Glu Gin Phe Gly Leu His Pro Ala Leu Leu Asp Ala Ala 

2660 2665 2670 

Phe Gin Thr Met Arg Leu Gly Ser Phe Phe Pro Asp Asp Gly Gin Ala 

2675 2680 2685 

Arg Val Pro Tyr Thr Phe Arg Gly lie Arg Leu Tyr Ala Pro Gly Ala 

2690 2695 2700 

Ala Arg Leu Arg Val Arg Val Ser Ala Val Gly Ala Asp Ala Val Arg 
2705 2710 2715 2720 

Val Glu Cys Ala Asp Glu Arg Gly Arg Leu Val Cys Glu lie Asp Ala 

2725 2730 2735 

Leu Val Val Ser Thr Val Ser Pro Asp Gin Leu Arg Pro Ala Gly Gin 

2740 2745 2750 

Asp Ala Thr Gin Asp Met Leu His Arg lie Glu Trp Pro Val Leu Ser 

2755 2760 2765 

Pro Pro Thr Gly Ser Ala Thr Ser Pro Ala Pro Pro Arg Trp lie Val 

2770 2775 2780 

Val Gly Gly Glu Asp Glu Gly Leu Gly Leu Gly Gly Leu Arg Leu Asp 
2785 2790 2795 2800 
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Gly Pro Arg Leu Asp Gly Pro Gly Leu Ala Glu Ala Leu Ser Glu Ala 

2805 2810 2815 

Gly Met Gly Thr Glu Arg His Arg Asn Leu Ala Asp Ala Leu Ser Ala 

2820 2825 2830 

Val Arg Thr Pro Val Asp Thr Ala Gly Ser Ala Ala Ala Ala Gly Thr 

2835 2840 2845 

Thr Ser Leu lie Ala Val Pro Val Pro Gin Ser Pro Thr Met Asp Ala 

2850 2855 2860 

Gly Ala Val Arg His Ala Val His Arg Ala Leu Glu Leu Val Gin Gly 
2865 2870 2875 2880 

Trp Val Ala Ala Asp Glu Ala Ala Glu Glu Gly Gly Ser Asp Gly Ala 

2885 2890 2895 

Ala Ala Asp Arg Arg Leu Val Leu Val Thr Ser Gly Ala Val Ser Thr 

2900 2905 2910 

Gly Asp Ala Asp Pro Leu Arg Asp Pro Val Ala Ala Ala Val Trp Gly 

2915 2920 2925 

Leu lie Lys Ser Ala Gin Ser Glu Gin Pro Gly Arg lie Val Leu Val 

2930 2935 2940 

Asp Leu Asp Glu Gly Ala Val Asp Gly Ala Ala Leu Ala Ala Ala lie 
2945 2950 2955 2960 

Ser Thr Gly Glu Pro Gin Leu Ala Leu Arg Asp Gly Asp Val His Val 

2965 2970 2975 

Pro Arg Leu Ala Pro Leu Ser Val Arg Asp Ser Gin Thr Leu Leu Pro 

2980 2985 2990 

Pro Ala Gly Thr Arg Ala Trp His Leu Val Gly Ala Gly Thr Gly Thr 

2995 3000 3005 

Leu Ser Asp Leu Ala Leu Val Pro Ala Gin Thr Asp Thr Val Ala Leu 

3010 3015 3020 

Ala Pro Gly Gin Val Arg lie Ala Val Arg Ala Ala Gly Leu Asn Phe 
3025 3030 3035 3040 

Arg Asp Thr Leu lie Ala Leu Gly Met Tyr Pro Gly Glu Gly Val Met 

3045 3050 ' 3055 

Gly Ala Glu Gly Ala Gly Val He Thr Glu Val Gly Pro Asp Val Val 

3060 3065 3070 

Ser Leu Ala Val Gly Asp Arg Val Leu Gly Met Trp Thr Asp Gly Phe 

3075 3080 3085 

Gly Pro Tyr Val Val Ala Asp His Arg Met Val Ala Pro Met Pro Arg 

3090 3095 3100 

Asp Trp Ser Tyr Ala Glu Ala Ala Ser Val Pro Ala Val Phe Leu Ser 
3105 3110 3115 '3120 

Ala Tyr Tyr Gly Leu Arg His Leu Ala Gly Leu Arg Ala Gly Gin Ser 

3125 3130 3135 

Val Leu Val His Ala Ala Ala Gly Gly Val Gly Met Ala Ala Val Gin 

3140 3145 3150 

Leu Ala Arg His Phe Gly Ala Glu Val Phe Gly Thr Ala Gly Thr Ala 

3155 3160 3165 

Lys Trp Asp Ala Leu Arg Ala Gin Gly Leu Asp Asp Arg His He Ala 

3170 3175 3180 

Gly Ser Arg Thr Leu Asp Phe Ala Asp Arg Phe Leu Asp Ala Thr Glu 
3185 3190 3195 3200 

Gly Arg Gly Val Asp Val Val Leu Asn Ser Leu Ala Gly Asp Phe Val 

3205 3210 3215 

Asp Ala Ser Leu Arg Leu Leu Pro Arg Gly Gly Arg Phe Val Glu Leu 

3220 3225 3230 

Gly Lys Ala Asp Val Arg Asp Ala Ala Gin Val Ala Ala Asp Arg Pro 

3235 3240 3245 

Gly Thr Val Tyr Arg Ala Phe Glu Leu Met Glu Ala Gly Pro Glu Leu 



67 



3250 3255 3260 

lie Gly Arg Met Leu Asn Glu Leu Leu Glu Leu Phe Glu Ser Gly Ala 
3265 3270 3275 3280 

Leu Arg Leu Leu Pro Val Thr Pro Tyr Asp lie Arg Arg Ala Pro Asp 

3285 3290 3295 

Ala Phe Arg Thr Leu Ser Gin Ala Gly His Val Gly Lys Leu Val Leu 

3300 3305 3310 

Thr Met Pro Pro Ala Phe Glu Pro His Gly Thr Val Leu He Thr Gly 

3315 3320 3325 

Gly Thr Gly Asn Leu Gly Gly Thr Leu Ala Arg His Leu Val Thr Glu 

3330 3335 3340 

His Gly Val Arg His Leu Leu Leu Ala Gly Arg Arg Gly Pro Glu Ala 
3345 3350 3355 3360 

Glu Gly Ala Ala Glu Leu Val Arg Glu Leu His Asp Leu Gly Ala Ser 

3365 3370 3375 

Val Thr Val Ala Ala Cys Asp Val Ala Asp Arg Ala Ala Leu Arg Lys 

3380 3385 3390 

Leu Leu Gly Gly He Pro Pro Glu Arg Pro Leu Thr Gly Val Val His 

3395 3400 3405 

Ala Ala Gly Val Leu Asp Asp Gly Val Val Thr Ser Leu Thr Pro Asp 

3410 3415 3420 

Arg Val Asp Gly Val Leu Arg Pro Lys Val Asp Ala Ala Leu Asn Leu 
3425 3430 3435 3440 

His Glu Ala Ala Leu Asp Pro Glu Leu Gly Leu Asp He Thr Ala Phe 

3445 3450 3455 

Val Leu Phe Ser Ser Val Ala Ala Leu Leu Gly Gly Ser Gly Gin Gly 

3460 3465 3470 

Ser Tyr Ala Ala Ala Asn Gly Phe Leu Asp Gly Leu Ala Gin Tyr Arg 

3475 3480 3485 

Arg Gly Arg Ser Leu Pro Ala Leu Ser Leu Gly Trp Gly Leu Ala Gly 

3490 3495 3500 

Ser Gly Arg Met Thr Ser His Leu Asp Ser Arg Ala Leu Leu Arg Arg 
3505 3510 3515 3520 

Met Ala Arg Gly Gly Val Leu Pro Leu Ser Pro Ala Glu Ser Met Ala 

3525 3530 3535 

Leu Phe Asp Ala Ala Gin Gly Phe Asp Glu Ala Leu Gin Val Pro Ala 

3540 3545 3550 

Arg Phe His Thr Ala Ala Leu Gly Ala Asp Gly Asn Val Pro Pro Leu 

3555 3560 3565 

Phe Asn Gly Leu He Arg Gly Gly Thr Ala His Ala Glu Ala Arg Arg 

3570 3575 3580 

Arg Thr Val Gly Ala Ser Pro Ala Gly Gly Pro Ala Gly Gly Glu Pro 
3585 3590 3595 3600 

Val Asn Leu Ala Asp Arg Leu Ser Gly Leu Thr Glu Asp Glu Gin Arg 

3605 3610 3615 

Ala Leu Leu Leu Asp Thr Val Arg Thr His Ala Ala Leu Val Leu Gly 

3620 3625 3630 

His Thr Gly Thr Asp Gly He Gin Ala Asp Arg Ala Phe Lys Asp Leu 

3635 3640 3645 

Gly Phe Asp Ser Leu Thr Ala Val Glu Met Arg Asn Arg Leu Thr Ala 

3650 3655 3660 

Ala Thr Gly Leu His Leu Ala Ala Thr Leu Val Phe Asp His Pro Ala 
3665 3670 3675 3680 

Pro Ala Asp Leu Ala Glu His Leu Arg Ser Arg Leu Val Pro Glu Gly 

3685 3690 3695 

Thr Asp Val Pro Pro Leu Leu Ala Glu Leu Gly Arg Leu Glu Thr Ala 
3700 3705 3710 
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Phe Lys Lys Leu Thr Thr Ala Asp 
3715 372i 
He Ala Arg Asp Glu He Ala Val 

3730 3735 
Trp Asn Gly Leu His Gly Asn Gly 
3745 3750 
His Gly Asp Ser He Val Glu Asp 
3765 

He Phe Ala Phe Leu Asp Glu Ser 
3780 



Leu Ala Ser Val Val Pro Asp Asp 
i 3725 
Arg Leu Ala Ala Leu Gly Ser Leu 
3740 

Leu Ser Gly Asp Ala Ala Gin Lys 

3755 3760 
He Asp Ser Ala Asp Asp Asp Glu 

3770 3775 
Phe Gly Asp Ser 
3785 



<210> 26 

<211> 1612 

<212> PRT 

<213> Streptomyces bikiniensis 
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Val 
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Val 


Arg 
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Val 
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Asn 


Gin 


290 
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Thr 
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Gin 
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320 
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Leu 


He 


Arg 


Arg 
325 
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Ala 
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330 


Arg Leu 


Gly 


Val 


Ala Asp 
335 


Val 


Asp 


Val 


Val 
340 


Glu 


Gly 
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Gly 


Thr 
345 


Gly 


Thr Arg 


Leu 


Gly 
350 


Asp Pro 


He 


Glu 


Ala 
355 


Gin 


Ala 


Leu 


Leu 


Ala 
360 


Thr 


Tyr 


Gly Gin 


Arg 
365 


Asp 


Ala Gly 


Arg 


Pro 
370 


Leu 


Arg 


Leu 


Gly 


Ser 
375 


Leu 


Lys 


Ser 


Asn Val 
380 


Gly 


His 


Thr Gin 


Ala 


Ala 


Ala 


Gly 


Val 


Ala 


Gly 


Val 


He 


Lys 


Met Val 


Met 


Ala 


Met Arg 


385 










390 










395 






400 


His 


Gly 


Val 


Leu 


Pro 
405 


Lys 


Thr 


Leu 


His 


Val 
410 


Asp Glu 


Pro 


Thr 


Ala Glu 
415 


Val 


Asp 


Trp 


Ser 
420 


Ala 


Gly 


Ala 


Val 


Ser 
425 


Leu 


Leu Arg 


Glu 


Gin 
430 


Glu Ala 


Trp 


Pro 


Glu 
435 


Val 


Gly 


Arg 


Leu 


Arg 
440 


Arg 


Ala 


Ala Val 


Ser 
445 


Ser 


Phe Gly 


Val 


Ser 
450 


Gly 


Thr 


Asn 


Ala 


His 
455 


Val 


Val 


Val 


Glu Glu 
460 


Ala 


Pro 


Val Pro 


Glu 


Asp 


Gly 


Glu 


Ala 


Val 


Gly 


Gly 


Gly 


Val 


Pro Leu 


Ala 


Val 


Val Pro 


465 










470 










475 






480 


Val 


Val 


Val 


Ser 


Gly 
485 


Arg 


Ser 


Ala 


Gly 


Ala 
490 


Val Ala 


Glu 


Leu 


Ala Gly 
495 


Arg 


Val 


Ser 


Glu 
500 


Val 


Ala 


Ala 


Ser 


Gly 
505 


Arg 


Leu Val 


Asp 


Val 
510 


Gly Leu 


Ser 


Ser 


Val 
515 


Val 


Ser 


Arg 


Ser 


Val 
520 


Phe 


Glu 


His Arg 


Ser 
525 


Val 


Val Leu 


Ala 


Gly 
530 


Asp 


Ser 


Ala 


Glu 


Leu 
535 


Asn 


Ala 


Gly 


Leu Asp 
540 


Ala 


Val 


Ala Gly 


Gly 


Val 


Pro 


Ser 


Pro 


Gly 


Val 


Val 


Ser 


Gly 


Val Ala 


Ser 


Gly 


Glu Gly 


545 










550 










555 






560 


Gly 


Arg 


Ser 


Val 


Phe 
565 


Val 


Phe 


Pro 


Gly 


Gin 
570 


Gly Thr 


Gin 


Trp 


Ala Gly 
575 


Met 


Ala 


Leu 


Gly 
580 


Leu 


Trp 


Ala 


Glu 


Ser 
585 


Ser 


Val Phe 


Ala 


Glu 
590 


Ser Met 


Ala 


Arg 


Cys 
595 


Glu 


Ala 


Ala 


Phe 


Val 
600 


Gly 


Leu 


Val Asp 


Trp 
605 


Arg 


Leu Ser 


Gin 


Val 
610 


Leu 


Ser 


Asp 


Gly 


Ser 
615 


Ala 


Leu 


Glu 


Arg Val 
620 


Glu 


Val 


Val Gin 


Pro 


Ala 


Ser 


Phe 


Ala 


Val 


Met 


Val 


Ser 


Leu 


Ala Glu 


Leu 


Trp 


Arg Ser 


625 










630 










635 






640 


Leu 


Gly 


Val 


Val 


Pro 
645 


Asp 


Ala 


Val 


Val 


Gly 
650 


His Ser 


Gin 


Gly 


Glu He 
655 


Ala 


Ala 


Ala 


Val 
660 


Val 


Ala 


Gly 


Gly 


Leu 
665 


Ser 


Leu Glu 


Asp 


Gly 
670 


Ala Arg 


Val 


Val 


Val 
675 


Leu 


Arg 


Ala 


Arg 


Leu 
680 


He 


Gly 


Arg Glu 


Leu 
685 


Ala 


Gly Arg 


Gly 


Gly 
690 


Met 


Ala 


Ser 


Val 


Ala 
695 


Leu 


Pro 


Val 


Ala Val 
700 


Val 


Glu 


Glu Arg 


Leu 


Ala 


Gly 


Trp 


Ala 


Gly 


Arg 


Leu 


Gly 


Val 


Ala Val 


Val 


Asn 


Gly Pro 


705 










710 










715 






720 


Ser 


Ala 


Thr 


Val 


Val 
725 


Ala 


Gly 


Asp 


Val 


Asp 
730 


Ala Val 


Ala 


Glu 


Phe Val 
735 


Ala 


Ala 


Cys 


Glu 
740 


Val 


Glu 


Gly 


Val 


Arg 
745 


Ala 


Arg Val 


Leu 


Pro 
750 


Val Asp 


Tyr 


Ala 


Ser 
755 


His 


Ser 


Ala 


His 


Val 
760 


Glu 


Asp 


Leu Lys 


Ala 
765 


Glu 


Leu Glu 



70 



Gin lie 


Leu 


Ala 


770 






Ser Thr 


Ser 


Glu 


785 






Tyr Trp 


Phe 


Gly 


Glu Arg 


Leu 


Leu 






820 


His Pro 


Val 


Leu 
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Arg Gin 


Val 


Cys 


850 






Arg Arg 


Phe 


Leu 


865 






Val Ser 


Trp 


Pro 


Leu Pro 


Thr 


Tyr 






900 


Pro Pro 


Ala 


Ala 
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Trp Arg 


Tyr 


Arg 


930 






Arg Leu 


Asp 


Gly 


945 






Asp Gly 


Thr 


Arg 


Gly Ala 


Thr 


Val 






980 


Ala Asp 


Leu 


Ser 




995 




Pro Leu 


Arg 


Gly 


1010 




Pro Asp 


His 


Pro 


1025 






Ala Gin 


Ala 


Cys 


Leu Trp 


Val 


Val 






106i 


Pro Ser 


Ser 


Ala 




1075 


Leu Glu 


Leu 


Pro 


1090 




Ala Arg Asp Ala 


1105 






Glu Thr 


Cys 


Ala 


Gly Arg Arg Leu 






1141 


Thr Ala 


Lys 


Ser 




1155 


Gly Thr Gly Ala 


1170 




Gly Ala Glu His 


1185 






Gly Ala Ala Glu 


Thr Val 


Ala 


Ala 



Gly lie Gly Pro 
775 

Ala Ala Gin He 
790 

Asn Leu Arg Arg 
805 

Ala Asp Gly Phe 

Thr Gly Ala Val 
840 

Ala Val Gly Ser 
855 

Thr Ser Ala Ala 
870 

Ala Leu Phe Glu 
885 

Pro Phe Gin Arg 

Pro He Glu Thr 
920 

Val Ala Trp Lys 
935 

Arg Trp Leu Leu 
950 

He Ala His Asp 
965 

Ser Arg Leu Thr 

Ala Arg Leu Thr 

100' 

Val Leu Ser Leu 

1015 
Gly Val Asp Arg 

1030 
Gly Asp Leu Val 
1045 

Thr Arg Gly Ala 

i 

Gly Ala Gin Val 
108' 

Thr Arg Trp Gly 

1095 
Gly Arg His Val 

1110 
Glu Asp Gin Val 
1125 

Leu Pro Ala Ser 

\ 

Gly Tyr Gin Pro 
116" 

Leu Gly Gly His 

1175 
He Val Leu Ala 

1190 
Leu Ser Ala Glu 
1205 

Cys Asp Val Ala 
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Thr 


Gly 


Gly 








780 


Asp 


Thr 


Ala 


Gly 






/ y D 




Pro 


Val 


Arg 


Phe 




810 






Arg 


Val 


Phe 


Val 


825 








Gin 


Glu 


Thr 


Ala 


Leu 


Arg 


Arg 


Asp 








860 


Glu 


Ala 


Phe 


Val 
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Gly 


Thr 


Gly 


Ala 




890 






Arg 


Arg 


Tyr 


Trp 


905 








Ala 


Ala 


Ala 


Ser 


Ser 


Leu 


Ser 


Leu 








940 


Val 


Val 


Pro 


Glu 






QCC 

-?J J 




He 


Gin 


His 


Ala 




970 






Val 


Asp 


Val 


Thr 


985 








Thr 


Thr 


Ala 


Ala 


1 

Leu 


Ser 


Thr 


Asp 
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Ala 


Thr 


Ala 


Gly 






1035 


Val 


Ala 


Arg Gly 




1050 




Val 


Ala 


Val 


Ser 


1065 






Trp Gly Leu Gly 


Gly Met Val 


Asp 








110< 


Arg 


Arg 


Leu 


Val 






1115 


Ala 


Leu 


Arg 


Ala 




1130 




Ser 


Pro 


Ser 


Val 


1145 






Arg Gly Thr Val 


Leu 


Ala 


Arg 


Trp 








118i 


Gly Arg Arg 


Gly 






1195 


Leu 


Lys 


Glu 


Leu 




1210 




Asp Arg Asn Ala 
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He 


Pro 


Phe 


Tyr 


Leu 


Asp 


Ala 


Gly 








800 


Gin 


Glu 


Thr 


Val 






815 




Glu 


Cys 


Gly 


Ala 




830 






Glu 


Ser 


Thr 


Gly 


845 








Glu 


Gly 


Gly 


Leu 


Gin 


Gly 


Val 


Glu 








880 


Arg 


Thr 


Val 


Asp 










Leu 


Glu 


Ser 


Arg 




910 






Gly 


He 


Glu 


Ser 


925 








Ser 


Glu 


Ser 


Ser 


Thr 


Leu 


Asp 


Ala 








960 


Leu 


Thr 


Thr 


His 
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Thr 


Thr 


Asp 


Arg 




990 






Glu 


Asp 


Gin 


Gly 


1005 






Glu 

i 


Arg 


Gin 


His 


Thr 


Met 


Leu 


Leu 








1041 


Val 


Glu 


Pro 


Arg 






1055 


Pro 


Ala 


Glu Arg 




1070 




Arg 


Cys 


Ala 


Ala 


1085 






Leu 

i 


Pro 


Pro 


Ala 


Arg 


Leu 


Leu 


Ser 








112< 


Ser Gly Ala 


Tyr 






1135 


Ser 


Val 


Pro Arg 




1150 




Leu 


Val 


Thr Gly 


1165 






Leu 

> 


Ala 


Arg 


Asn 


Glu 


Gly Ala 


Pro 








1201 


Gly Ala Glu Val 






1215 


Leu Arg Asp Met 



1220 1225 1230 

Leu Glu Ser Leu Pro Ala Asp Arg Pro Leu Ser Gly Val Phe His Ala 

1235 1240 1245 

Ala Gly Val Pro His Ser Ala Pro Leu Ala Glu Thr Asp Val Ala Gly 

1250 1255 1260 

Leu Ala Ala Val Leu Pro Gly Lys Val Val Gly Ala Arg His Leu His 
1265 1270 1275 1280 

Glu Leu Thr Arg Glu Lys Glu Leu Asp Ala Phe Val Leu Tyr Ala Ser 

1285 1290 1295 

Gly Ala Gly Val Trp Gly Ser Gly Gly Gin Ser Ala Tyr Gly Ala Ala 

1300 1305 1310 

Asn Ala Ala Leu Asp Ala Leu Ala Glu Gin Arg Arg Ala Glu Gly Leu 

1315 1320 1325 

Pro Ala Thr Ser Val Ser Trp Gly Leu Trp Asp Gly Gly Gly Met Ala 

1330 1335 1340 

Gly Glu Arg Gly Glu Glu Phe Leu Thr Ala Leu Gly Leu Arg Ala Met 
1345 1350 1355 1360 

Glu Pro Glu Ser Ala Val Ala Ala Leu Glu Glu Ala Leu Asp Arg Gly 

1365 1370 1375 

Asp Thr Cys Val Ser Val Val Asp Val Asp Trp Ser Arg Phe Ala Glu 

1380 1385 1390 

Ser Phe Thr Ala Phe Arg Pro Ser Pro Leu lie Gly Glu Leu Pro Gly 

1395 1400 1405 

Val Arg Ala Val Pro Asp Gly Ser Ala Gly Gly Pro Ser Asp Asp Leu 

1410 1415 1420 

Ala Asp Ala Ala Arg His Gly Gly Ala Ala Asp Arg Gly Val Pro Ala 
1425 1430 1435 1440 

Gly Leu Ala Arg Ala Thr Gly Asp Asp Arg Gin Asp lie Leu Leu Asp 

1445 1450 1455 

Leu Val Arg Arg His Ala Ala Ala Val Leu Gly His Pro Gly Pro Gin 

1460 1465 1470 

His lie Glu Pro Asp Ala Gly Phe Arg Thr Leu Gly Phe Ser Ser Val 

1475 1480 1485 

Thr Ala Val Glu Leu Ala Asn Lys Leu Gly Ala Ala Val Gly Thr Lys 

1490 1495 1500 

lie Pro Ala Thr Phe Ala Phe Asp His Pro Asn Ala Arg Ala Ala Ala 
1505 1510 1515 1520 

Ser Arg Leu Asp Val Leu Leu Ala Ala Ser Ser Asp Glu Thr Ala Gin 

1525 1530 1535 

Glu Ala Glu lie Arg Gin Ala Leu Arg Thr Val Pro Leu Ala Arg Leu 

1540 1545 1550 

Arg Ala Ala Gly Leu Leu Asp Gly Leu Leu Glu Leu Ala Gly Leu Glu 

1555 1560 1565 

Ala Glu Pro Gly Leu Pro Gly Asp Val Pro Asp Arg Gly Ala Ala Thr 

1570 1575 1580 

Pro Asp Glu Glu Ser Ala Leu Ala Glu Val Asp Gly Leu Asp Ala Glu 
1585 1590 1595 1600 

Ala Leu Val Asp Leu Val Leu Asn Gin Ser Asp Ser 
1605 1610 



<210> 27 
<211> 1350 
<212> PRT 

<213> . Streptomyces bikiniensis 



<400> 27 



72 



Met 


Ala 


Leu 


Ser 


1 








Lys 


Asp 


Ala 


Glu 








20 


Arg 


His 


Glu 


Pro 










Gly 


Val 


Arg 


Ser 




50 






Asp 


Ala 


Val 


Gly 


65 








He 


Tyr 


Asp 


Gin 


Gly 


Gly 


Phe 


Leu 








100 


He 


Gly 


Pro 


Arg 






± ± o 




Leu 


Glu 
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225 
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Asp 
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260 


Gly 


Trp 


Ala 


Glu 
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Ala 


Val 


Arg 


Lys 




290 






Val 
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Gin 


Asp 


305 








Ser 


Gin 


Gin 


Arg 


Ala 


Gly 


Gin 


He 








340 


Gly 


Asp 


Pro 


He 
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Arg 


Ser 


Pro 


Glu 




370 






Gly 


His 


Ala 


Gin 


385 








Met 


Ala 


Leu 


Arg 


Pro 


Thr 


Arg 


His 








420 


Glu 


Pro 


Val 


Asp 






435 
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Ala 


Phe 
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Gin 


Glu 


Lys 


Val 
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Leu 


Arg 
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He 
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Val 


Val 








40 


Pro 


Glu 
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Pro 


Glu 
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Pro 
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Val 
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Thr 


Val 
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Glu 


Ala 
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Gin 


Gly 


Gly 
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Ala 


Ala 
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Leu 
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Gly 


Phe 


Leu 


Gly 


Leu 
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Ser 


Ser 


Leu 


Val 
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Glu 


Cys 


Glu 


Phe 




230 






Ala 


Ala 


Tyr 


Val 


245 








Arg 
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Lys 


Ala 


Gly 


Val 


Gly 


Val 








280 


Gly 


His 


Arg 


Val 
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Gly 


Ala 


Ser 


Ser 




310 






Val 


He 


Arg 


Arg 


325 








Asp 


Ala 


Val 


Glu 


Glu 


Ala 


Gin 


Ala 








360 


Arg 


Pro 


Leu 


Trp 
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Gly 
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Gly 


Leu 


Leu 


405 








Val 


Asp 


Trp 


Gly 


Trp 


Pro 


Arg 


Thr 








440 


Val 


Ser 


Gly 


Thr 



Leu Glu Ala Leu 
10 

Arg Asn Arg Glu 
25 

Gly Met Ala Cys 

Trp Glu Leu Val 
60 

Asp Arg Gly Trp 
75 

Pro Gly Thr Thr 
90 

Asp Phe Asp Ala 
105 

Met Asp Pro Gin 

Glu Gin Ala Gly 
140 

Val Phe Val Gly 
155 

Ala Ser Gly Arg 
170 

Asn Ala Asp Ala 
185 

Glu Gly Pro Ser 

Ala Leu His Leu 
220 

Ala Leu Ala Gly 
235 

Glu Phe Ala Arg 
250 

Phe Asp Asp Ala 
265 

Leu Val Val Glu 

Leu Ala Val Val 
300 

Gly Leu Ser Val 
315 

Ala Leu Ala Asp 
330 

Ala His Gly Thr 
345 

Leu Leu Asp Thr 

Val Gly Ser Leu 
380 

Val Gly Gly Val 
395 

Pro Arg Thr Leu 
410 

Asp Gly Gin Val 
425 

Gly Ala Pro Arg 
Asn Gly His He 
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Thr 


Ser 


Val 
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Glu 
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Tyr 


Cys 
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Phe 


Phe 
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Gin 


Arg 


Gin 


Leu 
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Leu 
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Pro 


Arg 


Ala 


Ala 


Asn 


Gin 
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Leu 


Pro 


Glu 


Gly 
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Leu 
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Gly 
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Thr 


Val 


Glu 
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Val 
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Ala 
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Val 


Ala 


Val 
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Arg 
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Leu 






occ 

_> ZJ 
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Gly 


Thr 
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Leu 


Ser 


Asp 


285 
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Pro 
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Thr 
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Leu 
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Glu 
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365 
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Asn 
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He 
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Thr 


Val 
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Val 


Thr 
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430 
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445 
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Glu 
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Leu 


Asp 


Val 
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Thr 
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Thr 
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Leu 
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Thr 


Glu 


Gly 
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540 
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Ala 
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Arg 


Ala 


He 


Ala 


Glu 


Asp 


545 
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555 
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Arg 
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Ala 
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Gin 


Gly 
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Gin 
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Gly 


Met 


Ala 
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585 
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Glu 


Gin 


Leu 


Tyr 
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Gin 
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Ala 


Phe 


Ala 


Arg 


Glu 


Leu 


Asp 


Thr 
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His 


Leu 


Asp 
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Leu 
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Pro 


Leu 


Ala 


Thr 


Val 
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615 










620 










Met 


Phe 


Ala 


Pro 


Ala 


Gly 


Thr 


Ala 


Glu 


Ala 


Ala 


Leu 


Leu 


Asp 


Gly 


Thr 


625 










630 










635 










640 


Gin 


Tyr 


Ala 


Gin 


Ala 


Ala 


Leu 


Phe 


Ala 


Val 


Glu 


Val 


Ala 


Leu 


Phe 
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650 
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Gly 


Leu 
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Leu 
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660 










665 










670 






Val 


Gly 


Glu 


Leu 


Ala 


Ala 


Ala 


His 


Val 


Ala 


Gly 


Val 
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675 










680 










685 








Asp 


Ala 


Cys 


Ser 


Leu 


Val 


Ala 


Ala 


Arg 


Gly 


Arg 


Leu 


Met 


Gin 


Glu 


Leu 
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Glu 


Val 
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Ser 


Thr 
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840 










845 








Glu 


Leu 


Gly 
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Gly 


Val 


Leu 
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Leu 
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Leu 


Glu 


Thr 


Leu 
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Glu 
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Thr 
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Ala 


Leu 


Ala 


Thr 


Ala 


His 


Ala 


Arg 


Gly 


Ala 


Glu 


Val 








900 










905 










910 







74 



Asp Trp Ser 


Arg 


Phe 


Tyr Ala Asp Thr 


Gly 


Ala Arg His Thr 


Thr Leu 


915 






920 




925 




Pro Thr Tyr 


Ala 


Phe 


Gin Arg Gin Arg 


Phe 


Trp Leu Glu Thr 


Ala Ala 


930 






935 




940 




Pro Ala Ala 


Pro 


Ala 


Ala Gly Gin Gly 


Ala 


Gly Pro Ala Asp 


Pro Gin 


945 






950 




955 


960 


Asp Ser Thr 


Gly 


Pro 


Ala Ala Arg Pro 


Thr 


Leu Thr Glu Gin 


Asp Leu 






965 




970 




975 


Leu Leu Leu 


Val 


Arg 


Thr Glu Ala Ala 


Ala 


Ala Leu Gly His 


Ala Glu 




980 




985 




990 




Leu Glu Asp 


Val 


Pro 


Ala Asp Ser Leu 


Phe 


Gly Asp He Gly 


Phe Asp 


995 






1000 




1005 




Ser Leu Ala 


Ala 


He 


Glu Leu Gly Ala 


Ala 


Leu Thr Gly Ala 


Thr Gly 


1010 






1015 




1020 




Leu Glu Val 


Pro 


Ser 


Ser Leu Val Leu 


Asp 


His Pro Thr Pro 


Arg Glu 


1025 






1030 




1035 


1040 


Leu Ala Ala 


His 


Leu 


Ala Ala Ala Arg 


Thr 


Ala Ala Asp Ser 


Asp Asp 






1045 


1050 


1055 


Thr Ser Pro 


Glu 


Gly Pro Asp Thr Ala 


Gly Glu Ser Ser Leu 


Ser Ala 




1060 


1065 


1070 


Met Tyr Arg 


Arg Ala Val Arg Leu Gly Arg Ala Glu Pro Phe 


He Gly 


1075 




1080 




1085 




Thr Leu Ala 


Glu 


Leu 


Ala Ala Phe Arg 


Pro 


Val Phe Pro Ala 


Asp His 


1090 






1095 




1100 




Thr Leu Ala Asp Gly Glu Thr Val Gly Gin Ala Ala Ala Ala Trp Gin 


1105 






1110 




1115 


1120 


Pro Ala Pro 


Val 


Arg Leu Ala Thr Thr Asp Gly Glu Gly Pro Glu Leu 






1125 


1130 


1135 


lie Cys Cys Ala Gly Thr Ala Val Ala Ser Gly Pro Glu Glu 


Phe Thr 




1140 


1145 


1150 


Ala Leu Ala 


Ala 


Ala 


Leu Gly Asp Arg Leu Thr Val Ser Ala 


Leu Arg 


1155 




1160 




1165 




Gin Pro Gly Phe Arg Ala Asn Glu Leu Leu Pro Gly Ser Leu Asp Gly 


1170 






1175 




1180 




Leu Leu Asp Ala Gin Ala Asp Ala Val 


Leu Arg His Thr Gly Asp Arg 


1185 






1190 




1195 


1200 


Pro Tyr Ala Leu Leu Gly His Ser Ala Gly Gly Ala Leu Ala 


His Ala 






1205 


1210 


1215 


Leu Ala Cys Arg Leu Glu Glu Leu Gly Ala Gly Pro Ala Ala Leu Val 




1220 


1225 


1230 


Leu Ala Asp Val 


Tyr 


Leu Pro Ser Ser Pro Gly Ala Met Gly Val Trp 


1235 




1240 




1245 




Arg Asn Glu Met v 


Leu Asp Trp Val Met 


Arg Arg Ser Val Val 


Ser He 


1250 






1255 




1260 




Asp Asp Ala 


Arg 


Leu 


Thr Ala Met Gly Ala Tyr Asn Gin Met 


Leu Leu 


1265 






1270 




1275 


1280 


Glu Trp Thr 


Pro Arg 


Pro Thr Lys Ala 


Pro 


Val Leu Phe Leu Arg Ala 






1285 


1290 


1295 


Thr Glu Pro 


Val 


Arg 


Pro Trp Ser Gly Glu Pro Glu Ser Trp Arg Ala 




1300 


1305 


1310 


His Trp Asp Gly Gly Asp His Thr Ala 


Val 


Asp Val Pro Gly Thr His 


1315 




1320 




1325 




Leu Thr Leu 


Met 


Thr 


Glu His Ala Arg 


His 


Leu Ala Ala Thr 


Leu His 



1330 1335 1340 



Thr Trp Leu Gly Thr Leu 
1345 1350 



75 



<210> 28 

<211> 412 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 28 



Val 


Thr 


Thr 


Gin 


Trp 


Thr 


Thr 


Pro 


Ser 


Val 


Leu 


Gly 


Arg 


Arg 


Leu 


Gin 


1 








5 










10 










15 




Arg 


Thr 


Tyr 


Val 


Gly 


His 


Trp 


Phe 


Ala 


Gly 


Thr 


Gin 


Gly 


Asp 


Pro 


Tyr 








20 










25 










30 






Ala 


Leu 


He 


Leu 


Arg 


Ala 


Gin 


Arg 


Asp 


Asp 


Thr 


Thr 


Pro 


Tyr 


Glu 


Glu 






35 










40 










45 








Asp 


Val 


Arg 


Ala 


Arg 


Gly 


Pro 


Val 


Phe 


His 


Ser 


Glu 


Val 


Leu 


Asp 


Thr 




50 










55 










60 










Trp 


Val 


He 


Thr 


Asp 


Gly 


Ala 


Leu 


Ala 


Arg 


Ser 


Val 


Leu 


Thr 


Asp 


Ala 


65 










70 










75 










80 


Arg 


Phe 


Gly 


Gly 


Leu 


Thr 


Arg 


Ala 


Gly 


Gly 


Arg 


Tyr 


Arg 


Ala 


Glu 


Leu 










85 










90 










95 




Leu 


Pro 


Pro 


Ala 


Gly 


Pro 


Glu 


Val 


Gly 


Pro 


Ala 


Arg 


Ala 


Gly 


Val 


Arg 








100 










105 










110 






Gly 


Gly 


Val 


Arg 


Ala 


Asp 


Ala 


Asp 


Pro 


Ala 


Val 


Ser 


Ala 


Gin 


Asp 


Glu 






115 










120 










125 








Val 


Val 


Val 


Glu 


Ala 


Leu 


Ala 


Glu 


Gin 


Leu 


Ser 


Arg 


Thr 


Leu 


Leu 


Gly 




130 










135 










140 










Gly 


Leu 


Gly 


Asp 


Asp 


Phe 


Asp 


Leu 


Val 


Ala 


Ala 


Phe 


Ala 


Arg 


Arg 


Leu 


145 










150 










155 










160 


Pro 


Ala 


Gin 


Val 


Leu 


Ala 


Glu 


Phe 


Leu 


Gly 


Leu 


Pro 


Ala 


Ala 


Ala 


Arg 










165 










170 










175 




Ser 


Arg 


Phe 


Glu 


Glu 


Leu 


Leu 


Ala 


Gly 


Cys 


Ala 


His 


Ser 


Leu 


Asp 


Ser 








180 










185 










190 






Arg 


Leu 


Cys 


Pro 


Gin 


Thr 


Leu 


Asp 


He 


Thr 


Arg 


Thr 


Gly 


Leu 


Gly 


Ala 






195 










200 










205 








Ala 


Ala 


Glu 


Leu 


Arg 


Glu 


Leu 


Leu 


Ala 


Arg 


His 


Leu 


Gly 


Gly 


Ser 


Gly 




210 










215 










220 










Pro 


Arg 


Ser 


Ala 


Gin 


Ala 


Ala 


Val 


Ser 


Leu 


Ala 


Val 


Glu 


Val 


Ala 


Ala 


225 










230 










235 










240 


Pro 


Ala 


Gly 


Ala 


Leu 


He 


Cys 


Asn 


Ala 


Val 


Glu 


Ala 


Leu 


Ser 


Ser 


Ser 










245 










250 










255 




Pro 


Gly 


Gin 


Trp 


Asn 


Ala 


Leu 


Arg 


Gin 


Asn 


Pro 


Glu 


Lys 


Ala 


Asp 


Ala 








260 










265 










270 






Val 


Val 


Ala 


Glu 


Thr 


Trp 


Trp 


Arg 


Arg 


Pro 


Pro 


Val 


Arg 


Val 


Glu 


Ser 






275 










280 










285 








Arg 


He 


Ala 


Gin 


Glu 


Asp 


Val 


Asp 


Val 


Ala 


Gly 


Val 


Pro 


Val 


Pro 


Ala 




290 










295 










300 










Asp 


Gly 


His 


Val 


Ala 


He 


Leu 


Val 


Ala 


Ala 


Ala 


Gin 


Arg 


Asp 


Pro 


Ala 


305 










310 










315 










320 


He 


Thr 


Pro 


Ala 


Pro 


Thr 


Lys 


Asp 


Asp 


Thr 


Gly 


Thr 


Pro 


Gly 


Gin 


Gly 










325 










330 










335 




Asp 


Cys 


Gly 


Val 


Pro 


Leu 


Gly 


Leu 


Val 


Gly 


Asp 


Ala 


His 


Ala 


Thr 


Ser 








340 










345 










350 






Ala 


Ala 


Arg 


Thr 


Val 


Arg 


Ala 


Leu 


Cys 


Arg 


Gly 


Ala 


Leu 


Arg 


Ala 


Leu 






355 










360 










365 








Ala 


Gin 


Glu 


Ala 


Pro 


Gly 


Leu 


Arg 


Pro 


Asn 


Gly 


Thr 


Pro 


Val 


Arg 


Leu 




370 










375 










380 










Arg 


Arg 


Ala 


Pro 


Val 


Thr 


Leu 


Gly 


His 


Ala 


Arg 


Phe 


Pro 


Val 


Ala 


Arg 


385 










390 










395 










400 



76 



Thr Gly Arg Gly Thr Pro Thr Asp Ala Gly Ala Ala 
405 410 



<210> 29 

<211> 425 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 29 



Met Arg 


Val 


Leu 


Met 


Thr 


Ser 


He Ala 


His 


Asn 


Thr 


His 


Tyr 


Tyr 


His 


1 






5 








10 










15 




Leu Val 


Pro 


Leu 


Ala 


Trp 


Ala 


Leu Lys 


Ala 


Ala 


Gly 


His 


Glu 


Val 


Arg 






20 








25 










30 






Val Ala 


Gly 


Gin 


Pro 


Arg 


Val 


Thr Asp 


He 


He 


Thr 


Gly 


Ser 


Gly 


Leu 




35 










40 








45 








Thr Ala 


Val 


Pro 


Val 


Gly 


Asp 


Asp Glu 


Asp 


Met 


Met 


Glu 


Leu 


Phe 


Ala 


50 










55 








60 










Glu lie 


Gly 


Gly 


Asp 


He 


Thr 


Pro Tyr 


Gin 


Glu 


Gly 


Leu 


Asp 


Phe 


Ala 


65 








70 








75 










80 


Glu Glu 


Arg 


Pro 


Glu 


Ala 


Arg 


Ser Trp 


Glu 


His 


Leu 


Leu 


Gly 


Gin 


Gin 








85 








90 










95 




Thr Val 


Leu 


Thr 


Ser 


Leu 


Cys 


Phe Ala 


Pro 


Leu 


Asn 


Gly 


Asp 


Ser 


Thr 






100 








105 










110 






Met Asp 


Asp 


He 


Val 


Ala 


Leu 


Ala Arg 


Ser 


Trp 


Gin 


Pro 


Asp 


Leu 


Val 




115 










120 








125 








lie Trp 


Glu 


Pro 


Phe 


Thr 


Phe 


Ala Gly 


Ala 


Val 


Ala 


Ala 


His 


Ala 


Val 


130 










135 








140 










Gly Ala 


Ala 


His 


Ala 


Arg 


Val 


Leu Trp 


Gly 


Pro 


Asp 


Val 


He 


Gly 


Arg 


145 








150 








155 










160 


Ala Arg 


Glu 


Arg 


Phe 


Val 


Glu 


Ala Lys 


Ala 


Gin 


Gin 


Ala 


Pro 


Glu 


His 








165 








170 










175 




Arg Glu 


Asp 


Pro 


Met 


Ala 


Glu 


Trp Leu 


Gly 


Trp 


Thr 


Leu 


Glu 


Arg 


Leu 






180 








185 










190 






Gly Leu 


Pro 


Ala 


Ala 


Gly 


Asp 


Gly Met 


Glu 


Glu 


Leu 


Leu 


Asn 


Gly 


Gin 




195 










200 








205 








Trp Val 


He 


Asp 


Pro 


Gly 


Pro 


Glu Ser 


Val 


Arg 


Leu 


Asp 


Leu 


Arg 


Glu 


210 










215 








220 










Pro lie 


Leu 


Pro 


Met 


Arg 


Phe 


Val Pro 


Tyr 


Asn 


Gly 


Pro 


Ala 


Val 


Val 


225 








230 








235 










240 


Pro Gly 


Trp 


Leu 


Ser 


Glu 


Lys 


Pro Lys 


Arg 


Pro 


Arg 


Val 


Cys 


Leu 


Thr 








245 








250 










255 




Gin Gly 


Val 


Ser 


Gly 


Arg 


Glu 


Thr His 


Gly 


Lys 


Asp 


Ala 


Val 


Arg 


Phe 






260 








265 










270 






Gin Asp 


Leu 


Leu 


Ala 


Ala 


Leu 


Gly Asp 


Leu 


Asp 


He 


Glu 


He 


Val 


Ala 




275 










280 








285 








Thr Leu 


Asp 


Ser 


Thr 


Gin 


Arg 


Glu Asn 


Leu 


Thr 


Glu 


Val 


Pro 


Asp 


Asn 


290 










295 








300 










Val Arg 


He 


Val 


Asp 


Phe 


Val 


Ser Met 


Asp 


Val 


Leu 


Leu 


Pro 


Ser 


Cys 


305 








310 








315 










320 


Ala Met 


He 


He 


Tyr 


His 


Gly 


Gly Ala 


Gly 


Thr 


Ser 


Ala 


Thr 


Ala 


Leu 








325 








330 










335 




Leu His 


Gly 


Val 


Pro 


Gin 


Val 


Val He 


Gly 


Ala 


His 


Trp 


Asp 


Val 


Pro 






340 








345 










350 






Val Arg 


Ala 


Arg 


Gin 


Leu 


Asp 


Asp Leu 


Gly 


Ala 


Gly 


He 


Phe 


He 


Arg 




355 










360 








365 








Pro Glu 


Asp 


Leu 


Asp 


Ala 


Ala 


Thr Leu 


Arg 


Ala 


Ala 


Val 


Gin 


Arg 


Val 



77 



370 375 380 

Leu Thr Glu Pro Ser Leu Gin Arg Ala Ala Asp Arg Leu Arg Ala Glu 
385 390 395 400 

Met Arg Ser Asn Pro Thr Pro Ala Glu Thr Val Thr Val Leu Glu Arg 

405 410 415 

Leu Ser Arg Ser His Arg Gin Pro Arg 
420 425 



<210> 30 
<211> 248 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 30 



Met Glu 


Phe 


Glu Gly 


Gin 


Val 


Ala 


Leu 


Val 


Thr Gly Ala 


Gly Arg Gly 


1 




5 










10 








15 


He Gly 


Arg 


Ala Thr 


Val 


Val 


Arg 


Leu 


Ala 


Glu 


Ala 


Gly 


Cys Asp He 






20 








25 










30 


Ala Leu 


His 


Tyr Asn 


Gin 


Ala 


Lys 


Ala 


Gin 


Ala 


Glu 


Glu 


Val Ala Glu 




35 








40 










45 




Arg He 


Ala 


Ala Leu 


Gly 


Arg 


Thr 


Val 


Glu 


Leu 


Phe 


Pro 


Gly Asp Leu 


50 








55 










60 






Ser Arg 


Pro 


Glu Thr 


Gly 


Arg 


Gin 


Leu 


Val 


Ala 


Ala 


Val 


Gin Gin Lys 


65 






70 










75 






80 


Phe Asp 


Arg 


He Asp 


He 


Leu 


Val 


Asn 


Ser Ala Gly 


He 


Thr Arg Asp 






85 










90 








95 


Lys Leu 


Leu 


Leu Ser 


Met 


Glu 


Ala 


Asp 


Asp 


He 


His 


Gin 


Val He Ala 






100 








105 










110 


Thr Asn 


Leu 


Val Gly 


Pro 


Met 


Phe 


Leu 


Thr 


Gin 


Ala 


Val 


Ala Leu Thr 




115 








120 










125 




Met Leu 


Arg 


Gin Arg 


Ser 


Gly 


Arg 


He 


Val 


Asn 


He 


Ser 


Ser Ala Ala 


130 








135 










140 






Ala Ser 


Arg 


Pro Gly 


Lys 


Gly 


Gin 


Ser 


Asn 


Tyr 


Ala 


Ala 


Ser Lys Ala 


145 






150 










155 






160 


Gly Leu 


Glu 


Ala Phe 


Thr 


Arg 


Ala 


Met 


Ala 


Val 


Glu 


Leu 


Gly Ser Arg 






165 










170 








175 


Gly He 


Leu 


Val Asn 


Ala 


Val 


Ala 


Pro 


Gly 


He 


Val 


Lys 


Thr Gly Leu 






180 








185 










190 


Thr Glu 


Ala 


Leu Arg 


Glu 


Gly 


Ala 


Glu 


Pro 


Glu 


Leu 


Leu 


Ala Arg Gin 




195 








200 










205 




Val He 


Gly 


Ser Phe 


Ala 


Glu 


Pro 


Glu 


Ala 


Val 


Ala 


Glu 


Ala Val Ala 


210 








215 










220 






Tyr Leu 


Ala 


Ser Pro 


Arg 


Asn 


Thr 


His 


Thr Thr Gly Thr 


Val Leu Thr 


225 






230 










235 






240 


Val Asp 


Gly 


Gly Leu 


Lys 


Met 


Val 















245 



<210> 31 
<211> 382 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 31 

Met Ser Ala Ser Leu Ser Pro Ala Arg Thr Arg Ala Ala Leu Arg Ala 
15 10 15 



78 



Ser 


Ala 


Arg 


He Ser Thr Glu 


Leu 








20 




Ala 


Val 


He 


Trp Leu Leu Gly 


Arg 






35 




40 


Val 


He 


Gly 


Leu Leu He Thr 


Thr 




50 




55 




Leu 


Arg 


Arg 


Leu Gly Trp Pro 


Pro 


65 






70 




Val 


Leu 


Phe 


Leu Ala Val Thr 


Ala 








85 




Pro 


Val 


Ala 


Ser Gin Ser Gly 


Glu 








100 




He 


Gin 


Arg 


Leu Arg Glu Trp 


Thr 






115 




120 


Asp Asp 


Gin 


He Thr Gly Ala 


Leu 




130 




135 




Asn 


Ser 


Val 


Gly Ser Leu Leu 


thr 


145 






150 




Val 


Val 


Asn 


Gly Val Val Thr 


Ala 








165 




Phe 


Phe 


Leu 


Lys Asp Gly Pro 


Arg 








180 




Leu 


Pro 


Gly 


Arg Leu Ala Thr 


Asp 






195 




200 


Trp Asp 


Thr 


Leu Gly Ala Phe 


Val 




210 




215 




Leu 


Asp 


Ala 


Val Leu He Gly 


He 


225 






230 




Leu 


Val 


Leu 


Pro Leu Ala Val 


Leu 








245 




He 


He 


Gly 


Ala Leu Leu Ala 


Gly 








260 




Val 


Ser 


Asn 


Gly Leu Thr Asp 


Ala 






275 




280 


Val 


Val 


Gin 


Gin Leu Glu Gly 


Asn 




290 




295 




Arg Gly 


Leu 


Gly Leu His Ala 


Ala 


305 






310 




Gly Gly 


Ser 


Leu Ala Gly He 


Val 








325 




Ala 


Ala 


Leu 


Val Ala Val Val 


Trp 








340 




Asp 


Pro 


Pro 


Gin Leu Asp Ala 


Asp 






355 




360 


Gly Ala 


Pro 


Glu Ser Val Val 


Pro 




370 




375 





Leu Leu 


Val 


Leu 


Leu 


Gly 


Thr 


Ala 


25 








30 






Met Trp 


Ser 


He 


Val 


Trp 


Pro 


Leu 








45 








Leu Thr Trp Pro 


Phe 


Ala 


Arg 


Leu 






60 










Ala Leu 


Ala 


Ala 


Ser 


Val 


Val 


Thr 




75 










80 


Gly Thr Val Ala 


Leu 


He 


Ala 


Val 


90 










95 




Leu Ala Asp Gly 


Val 


Val 


Glu 


Gly 


105 








110 






Ala Gly Pro Pro 


Leu 


Asn 


He 


Gly 








125 








Asp Thr 


Ala 


Thr 


Asp 


Arg 


Leu 


Gin 






140 










Thr Leu 


Ala 


Thr 


Gly 


Val 


Gly 


Thr 




155 










160 


Val Leu 


Ala 


Leu 


Phe 


Leu 


Met 


Phe 


170 










175 




Phe Leu 


Pro 


Trp 


Leu 


Ala 


Arg 


Gin 


185 








190 






Ala Thr 


Thr 


He 


Ala 


Glu 


Arg 


Gly 








205 








Arg Ser 


Gin 


Ala 


Ala 


Val 


Gly 


Leu 






220 










Gly Leu Trp 


He 


Leu 


Gly 


Val 


Pro 




235 










240 


Thr Phe 


Val 


Ser 


Ala 


Phe 


Val 


Pro 


250 










255 




Phe Val 


Ala 


Val 


Leu 


He 


Ala 


Leu 


265 








270 






Leu He 


Val 


Leu 


Ala 


He 


He 


Val 








285 


■> 






Val Phe 


Gin 


Pro 


Met 


He 


Gin 


Ser 






300 










Val Val 


Leu 


Leu 


Ala 


Val 


Thr 


Leu 




315 










320 


Gly Ser Leu Leu 


Ala 


Val 


Pro 


Val 


330 










335 




Gly Tyr Val Arg 


Glu 


Gin 


Leu 


Ser 


345 








350 






Gly Gly Thr Arg 


Pro 


Gly 


Pro 


Asp 








365 








Ala Glu 


He 


Pro 


Ala 


Ser 







380 



<210> 32 
<211> 487 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 32 

Met Thr Ala Thr Thr Arg Arg Asp Pro Ala Ala Val Pro Asp Gly Gly 

15 10 15 

Thr Ala Glu Pro Val Pro Ser Pro Ala Ala Pro Asp Gly Arg Ala Ala 



79 









20 




25 


30 






Gin 


Thr 


Val 


Pro Ser Pro Ala 


Ala 


Pro 


Asp Ser Gly Ala Ala 


Glu 


Ser 






35 




40 




45 






Ala 


Pro 


Ser 


Thr Ala Ala Asp 


Gly Arg 


Ala Glu Gin Thr Val 


Cys 


Ser 




50 




55 






60 






Leu 


Ala 


Ala 


Asp Gly Thr Ala 


Asp Gly 


Arg Gly Arg Ala Pro 


Gly 


Ala 


65 






70 






75 




80 


Ala 


Val 


Gly 


Val Gly Asp Ala 


Gly Pro 


Arg Arg Arg Trp Trp 


Arg 


Arg 








85 






90 


95 




Arg 


Gly 


Ala 


Ala Val Thr Gly 


Cys 


Ser 


Val Phe Leu Ala Ala 


Pro 


Asp 








100 




105 


110 






Gly 


Arg 


Ala 


Ala Gin Thr Val 


Pro 


Ser 


Pro Ala Ala Pro Asp 


Ser 


Gly 






115 




120 




125 






Ala 


Ala 


Glu 


Ser Ala Pro Ser 


Thr 


Ala 


Ala Asp Gly Arg Ala 


Glu 


Gin 




130 




135 






140 






Thr 


Val 


Cys 


Ser Leu Ala Ala 


Asp Gly 


Thr Ala Asp Gly Arg 


Gly 


Arg 


145 






150 






155 




160 


Ala 


Pro 


Gly 


Ala Ala Val Gly 


Val 


Gly 


Asp Ala Gly Pro Arg 


Arg 


Arg 








165 






170 


175 




Trp 


Trp 


Arg 


Arg Arg Gly Ala 


Ala 


Val 


Thr Gly Cys Ser Val 


Phe 


Leu 








180 




185 


190 






Ala 


Val 


Ser 


Val Ala Gly His 


Gly Arg 


Leu Pro Gly Leu Pro 


Gly 


Arg 






195 




200 




205 






Leu 


Ser 


Ser 


Leu Ala Glu Thr 


Leu 


Leu 


Pro Trp Ser Ala Leu 


Ala 


Val 




210 




215 






220 






Pro 


Val 


Leu 


Val Thr Ala Ala 


Leu 


Leu 


Trp Arg Ala Arg Val 


Ala 


Ala 


225 






230 






235 




240 


Val 


Val 


Ala 


Leu Val Val Pro 


Ala 


Val 


Ala Trp Leu Thr Ala 


Phe 


Gly 








245 






250 


255 




Gly 


Ala 


Leu 


Thr Asp Lys Thr 


Thr 


Pro 


Gly Gly Asp Leu Thr 


Leu 


Val 








260 




265 


270 






Ser 


His 


Asn 


Val Glu Gin Ala 


Asn 


Pro 


Asp Pro Ala Gly Thr 


Val 


Arg 






275 




280 




285 






Ser 


Leu 


Leu 


Ala Ala Gly Ala 


Asp 


Val 


Leu Ala Leu Glu Glu 


Leu 


Ser 




290 




295 






300 






Pro 


Ala 


Thr 


Ala Pro Ala Tyr 


Glu 


Arg 


Ala Leu Ala Glu Ser 


Tyr 


Pro 


305 






310 






315 




320 


Tyr 


His 


Phe 


Tyr Glu Gly Thr 


Val 


Gly 


Leu Trp Ser Val His 


Pro 


Leu 








325 






330 


335 




Ser 


Asp 


Ala 


Arg Ala Val Pro 


lie 


Met 


Pro Trp Thr Arg Ala 


Met 


Arg 








340 




345 


350 






Ala 


Thr 


Val 


Asp Ala Pro Gly 


Gly 


Pro 


Leu Ala Val Tyr Val 


Ala 


His 






355 




360 




365 






Leu 


Pro 


Ser 


Val Arg Val Gly 


Pro Gly 


Gly Phe Thr Ala Gly 


Ala 


Arg 




370 




375 






380 






Asp 


Glu 


Ala 


Leu Gly Leu Leu 


Ala 


Ala 


Glu Val Arg Ala Glu 


Pro 


Val 


385 






390 






395 




400 


Arg 


Arg 


Val 


Val Leu Leu Gly 


Asp 


Leu 


Asn Gly Ser Thr Asp 


Asp 


Arg 








405 






410 


415 




Ala 


Leu 


Arg 


Pro Leu Thr Asp 


Arg 


Leu 


Val Ser Ala Gin Ala 


Ala 


Ala 








420 




425 


430 






Gly 


Ala 


Gly 


Phe Gly Phe Thr 


Trp 


Pro 


Ala Arg Leu Pro Val 


Val 


Arg 






435 




440 




445 






He 


Asp 


Gin 


He Leu Leu Gly 


Gly Val 


Arg Ala Ala Ser Ala 


Trp 


Thr 




450 




455 






460 






Leu 


Pro 


Ala 


Thr Ala Ser Asp 


His 


Leu 


Pro Val Ala Ala Arg 


He 


His 


465 






470 






475 




480 



80 



Leu Ala Pro Asp Pro Ala Pro 
485 



<210> 33 

<211> 231 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 33 



Met 


Thr 


Ala 


Tyr Val He 


Leu 


Glu 


Glu His Pro Leu 


Arg 


Pro 


Asp 


Glu 


1 






5 






10 






15 




Asp 


Gly 


Pro 


Leu He Glu 


Val 


Asp 


Arg Thr Ala Ala 


His 


Glu 


Ala 


Gly 








20 






25 




30 






Val 


Gly 


Gly 


Glu Ser Thr 


Val 


Pro 


Val Arg Ser Gly 


Glu 


Arg 


His 


Ser 






35 






40 




45 








Gin 


Arg 


Arg 


Leu Leu Glu 


Leu 


Leu 


Leu He Pro Ser 


Gly 


Asn 


Asn 


Val 




50 






55 




60 










Ala 


Arg 


Leu 


Leu Ala Arg 


Trp 


Asp 


Ser Gly Ser Gin 


Ala 


Ala 


Phe 


Val 


65 






70 






75 








80 


Thr 


Lys 


Met 


Arg Arg Ala 


Ala 


Val 


Arg Leu Gly Met 


Lys 


Asp 


Thr 


Val 








85 






90 






95 




Tyr 


Thr 


Gly 


Ala Ser Gly 


He 


Glu 


Pro Thr Thr Thr 


Ser 


Thr 


Ala 


Ala 








100 






105 




110 






Asp 


Gin 


Val 


Arg Leu Thr 


Arg 


Ala 


Ala Met Glu Asp 


Pro 


Val 


Phe 


Arg 






115 






120 




125 








Ala 


Val 


Val 


Ala Thr Arg 


Glu 


Thr 


Thr Val Pro Gly 


Leu 


Gly 


Thr 


He 




130 






135 




140 










Thr 


Asn 


Thr 


Asn Pro Leu 


Leu 


Asp 


Thr Pro Gly Val 


Leu 


Gly 


Val 


Lys 


145 






150 






155 








160 


Thr Gly 


Ser 


Ser Thr Pro 


Ala 


Gly 


Gly Asn Leu Leu 


Trp 


Ala 


Tyr 


Glu 








165 






170 






175 




Val 


Arg 


Val 


Gly Gly Ala 


Pro 


Arg 


Leu Leu Val Gly 


Ala 


Val 


Leu 


His 






Ala 


180 






185 




190 






Gin Arg 


Asn Thr Thr 


Pro 


Ala 


Glu Gly Leu Arg 


Ala 


Ala 


Val 


Glu 






195 






200 




205 








Ala 


Ala 


Arg 


Gly Leu Leu 


Thr 


Ala 


Val Arg Glu Arg 


Leu 


Ala 


Ala 


Ala 




210 






215 




220 










Gly Thr 


Gin 


Gly Gly Glu 


Arg 















225 230 



<210> 34 
<211> 386 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 34 



Met 


Ala 


Leu 


Thr Val Gly Val Leu 


Val 


His 


Asp 


Ser 


Val 


Leu 


Arg 


Arg 


1 






5 




10 










15 




Ser 


Leu 


His 


Glu Gly Ala Gly Arg 


Ala 


His 


Val 


Ala 


Leu 


Ala 


Thr 


Ala 








20 


25 










30 






Leu 


Glu 


Asp 


Ala Asp Ala Ala Gly 


Glu 


Glu 


Gly 


Pro 


Arg 


Val 


Ser 


Pro 






35 


40 










45 








Glu 


Glu 


Leu 


Pro Glu Ala Leu Leu 


Arg 


Gin 


He 


Glu 


His 


Gly 


Gly 


Glu 




50 




55 








60 










Ala 


Thr 


Leu 


Tyr Glu Asp Gly Pro 


Pro 


Ala 


Pro 


Val 


Phe 


Arg 


Ala 


Ala 



81 



65 

Arg Arg Glu Gly 

Asp Leu Leu Thr 
100 

Leu Leu Thr Leu 
115 

Leu Pro Ala Arg 
130 

Thr Ala Gly Asp 
145 

Glu Val Ala Glu 

Gin Gin Arg lie 
180 

Glu Leu Arg Thr 
195 

Pro Glu Gly Glu 
210 

Arg Asp Leu Val 
225 

Ala Glu Thr Ala 

Asp Ser Val Ala 
260 

Ala Ala Val Val 
275 

Asn Leu Val Val 
290 

Thr Val Ala Gly 
305 

Pro Ala Asp Leu 

Ala Glu Arg Gly 
340 

Gin Ala Arg Val 
355 

Gly Gly Ala Val 

370 
Glu Ala 
385 



70 



Gly Lys 


Leu 


Tyr 


85 






Arg Gin 


Ala 


Leu 


Gly Val 


Val 


Val 






120 


Arg Leu 


Arg 


Ara 




135 




Leu Asp 


Ala 


Arg 


150 






He Ser 


Ala 


Val 


165 






Asp Thr 


Glu 


Gin 


Pro Leu 


Met 


Gly 






200 


Val Thr 


Asp 


Met 




215 




Glu Asp 


Leu 


Leu 


230 






Gin Gin Gly 


Pro 


245 






Arg Thr Gly 


Leu 


Glu Ser Asp 


Pro 






280 


Asn Ala 


His 


Arg 




295 




Arg Thr Val 


Thr 


310 






Leu Ser 


His 


Gly 


325 






His Gly His 


Gly 


He Gly Ala 


Thr 






360 


Ala Thr 


Leu 


Ser 




375 





75 

Ala Val Glu Val 
90 

Asp Arg His Met 
105 

Pro Ala Thr Ala 

Val Ala Arg Thr 
14 0 

Thr Gly Thr Val 
155 

Val Asp Ser Met 
170 

Arg Phe Thr Ala 
185 

Leu Val Thr Ser 

Val Gin Ser Arg 
220 

Glu Val Ser Arg 
235 

Val Asp Leu Gly 
250 

Ala Ala Gin Val 
265 

Arg Arg Leu Asp 

His Gly Ala Gly 
300 

Val Arg Asp His 
315 

Pro Gin Arg Phe 
330 

Leu Gly Leu Thr 
345 

Leu Ala Phe Ala 

Leu Pro Glu Asp 
380 



Asp 


Met 


Thr 


Ala 






95 




Trp 


Lys 


Tyr 


Ser 




110 






Leu 


Ala 


Thr 


Glu 


125 








Ala 


Arg 


Arg 


He 


Arg 


Gly 


Gly 


Asp 








160 


Ala 


Asp 


Ser 


Leu 






175 




Asp 


Val 


Ala 


His 




190 






Ala 


Glu 


Leu 


Leu 


205 








Val 


Arg 


Val 


Leu 


Leu 


Asp 


Ala 


Gly 








240 


Ala 


Leu 


Val 


Ara 






255 




Thr 


Arg 


Gin 


Gly 




270 






Arg 


He 


Val 


Ser 


285 








Arg 


Val 


Glu 


Val 


Gly 


Pro 


Gly 


Phe 








320 


Arg 


Thr 


Gly 


Ser 






335 




He 


Ala 


Ser 


Gly 




350 






Asn 


Ala 


Arg 


Asp 


365 








Gly 


Gin 


Thr 


Ser 



<210> 35 
<211> 228 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 35 

Val Thr Val Leu Leu Val Glu Asp 

1 5 
Ala Met Ser Leu Glu Arg Tyr Gly 
20 

Gly Leu Thr Gly Leu Glu Leu Phe 

35 40 
Leu Leu Asp Val Met Leu Pro Gly 
50 55 



Asp 


Glu Val He 


Arg 


Arg 


Ser 


Val 




10 






15 




Tyr 


Arg Val Arg 


Val 


Ala 


Ala 


Asp 


25 






30 






Arg 


Glu Gly Arg 


His 


Asp 


Leu 


Val- 






45 








Leu 


Asp Gly He 


Gly 


Leu 


Cys 


Arg 



60 



82 



Arg 


He 


Arg 


Glu 


Thr 


Ala 


Thr 


Asp 


Pro 


He 


Leu 


Met 


Met 


Ser 


Ala 


Arg 


65 










70 










75 










80 


Gly 


Asp 


Ala 


Leu 


Asp 


Val 


Val 


Ser Gly 


Leu 


Glu 


Ala 


Gly 


Ala 


Asp 


Asp 










85 










90 










95 




Tyr 


Val 


Val 


Lys 
100 


Pro 


Val 


Asp 


Thr 


Ala 
105 


Val 


Leu 


Val 


Ala 


Arg 
110 


He 


Arg 


Ser 


Leu 


Leu 
115 


Arg 


Arg 


Ala 


Ala 


Phe 
120 


Val 


Ser 


Pro 


Ala 


Pro 
125 


Gly 


Pro 


Ala 


Asp 


Pro 
130 


Ala 


Thr 


Pro 


Ala 


Gly 
135 


Pro 


Leu 


Leu 


Phe 


Gly 
140 


Asp 


Leu 


Ser 


Leu 


Asp 


Pro 


Ala 


Ala 


Leu 


Glu 


Val 


Arg Arg 


Gly Gly Glu 


Arg 


He 


Ala 


Leu 


145 










150 










155 










160 


Ala 


Pro 


Thr 


Glu 


Leu 
165 


Arg 


Leu 


Leu 


Leu 


Gin 
170 


Phe 


Ala 


Ala 


His 


Pro 
175 


Gly 


He 


Val 


Leu 


Asp 
180 


Arg 


Gin 


Thr 


Leu 


Leu 
185 


Arg 


Glu 


Val 


Trp 


Asp 
190 


Tyr 


Gly 


Trp 


Asp 


Gly 


Asp 


Thr 


Arg 


Val 


Val 


Asp 


Leu Cys Val 


Gin 


Arg 


Leu 


Arg 






195 










200 










205 








Lys 


Lys 
210 


He 


Gly 


Ala 


Glu 


Arg 
215 


Val 


Glu 


Thr 


Val 


Arg 
220 


Gly 


Phe 


Gly 


Tyr 



Lys Trp Lys Arg 
225 



<210> 36 

<211> 476 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 36 



Met 


Pro 


Glu 


Ser 


Arg 


Pro 


Ala 


Pro 


Glu 


Pro 


Thr 


Lys 


Thr 


Glu 


Asp 


Gly 


1 








5 










10 










15 




Thr Asp 


Ala 


Arg 


Pro 


Asp 


Thr 


Pro 


Ala 


Arg 


Pro Gly 


Asp 


Thr 


His 


Pro 








20 










25 










30 






Val 


Asp 


Gin 
35 


Met 


Leu 


Pro 


Pro 


Leu 
40 


Lys 


Leu 


Phe 


Ser 


Ala 
45 


Gly 


Leu 


Gin 


His 


Val 


Ala 


Ala 


Met 


Tyr 


Ala 


Gly Val 


Val 


Ala 


Pro 


Pro 


Leu 


Val 


Val 




50 










55 










60 










Gly 


He 


Gly 


Val 


Gly 


Leu 


Ser 


Thr 


Ala 


Asp 


He 


Ala 


Phe 


Leu 


Met 


Ser 


65 










70 










75 










80 


Ala 


Ser 


Leu 


Phe 


Thr 
85 


Ser 


Gly 


He 


Ala 


Thr 
90 


Leu 


Leu 


Gin 


Thr 


Leu 
95 


Gly 


Phe 


Trp 


Lys 


Val 
100 


Gly 


Ala 


Arg 


Leu 


Pro 
105 


Phe 


Val 


Asn 


Gly 


Val 
110 


Ser 


Phe 


Ala Gly 


Val 


Ala 


Pro 


Met 


Leu 


Ala 


He 


Ala 


Lys 


Ala 


Glu 


Gly 


Pro 


Asp 






115 










120 










125 








Asp 


Ala 


Leu 


Pro 


Val 


He 


Tyr 


Gly Ala 


Val 


He 


Val 


Ala 


Gly 


Val 


Phe 




130 










135 










140 










Gly 


Phe 


Leu 


Leu 


Ala 


Pro 


Phe 


Phe 


Cys 


Lys 


Leu 


He 


Arg 


Phe 


Phe 


Pro 


145 










150 










155 










160 


Pro 


Val 


Val 


Thr 


Gly 


Thr 


Val 


He 


Thr 


Leu 


He Gly 


Val 


Ser 


Leu 


Leu 










165 










170 










175 




Pro 


Val 


Ala 


Phe 


Asn 


Trp 


Ala 


Gin 


Gly 


Gly Asn Ala 


Gin 


Ala 


Pro 


Asp 








180 










185 










190 






Tyr Gly 


Ser 


Leu 


Thr 


Tyr 


He 


Gly Leu 


Ala 


Thr 


Ala 


Thr 


Leu 


Leu 


He 






195 










200 










205 








Thr 


Val 


Val 


Leu 


Arg 


Arg 


Val 


Leu 


Thr 


Gly Phe Leu 


Lys 


Gin 


He 


Ser 



83 





210 










215 










220 










He 


Leu 


Leu Gly 


Leu 


Val 


Ala 


Gly Thr 


Leu 


Leu 


Ser 


Leu 


Pro 


Leu 


Gly 


225 










230 










235 










240 


Val 


Ala 


Asp 


Phe 


Ser 


Ala 


Val 


Gly Asp 


Ala 


Asp 


Val 


He 


Gly 


Leu 


Pro 










245 










250 










255 




Thr 


Pro 


Phe 


His 


Phe Gly 


Ala 


Pro 


Gin 


Phe 


Ala 


Ala 


Ala 


Ala 


He 


He 








260 










265 










270 






Ser 


Met 


Cys 


He 


Val 


Met 


Leu 


Val 


Ser 


Met 


Thr 


Glu 


Ser 


Thr 


Ala 


Asp 






275 










280 










285 








Val 


Leu 


Ala 


Leu 


Gly Glu 


He 


Val 


Glu 


Arg 


Pro 


Ala 


Asp 


Glu 


Lys 


Thr 




290 










295 










300 










Leu 


Ala 


Ala 


Ala 


Leu Arg 


Ala 


Asp Gly 


Leu Gly 


Thr 


Ala 


Leu 


Ser 


Pro 


305 










310 










315 










320 


Leu 


Phe 


Asn Gly 


Phe 


Ala 


Ala 


Ser 


Ala 


Phe 


Ala 


Gin 


Asn 


Val 


Gly 


Leu 










325 










330 










335 




Val 


Ala 


He 


Thr 


Lys 


Val 


Arg 


Ser Arg 


Phe 


Val 


Val 


Ala 


Ala 


Ala 


Gly 








340 










345 










350 






Gly 


He 


Leu 


Leu 


Leu 


Leu 


Gly 


Leu 


Cys 


Pro 


Leu 


Leu 


Ala 


Ser 


Val 


Val 






355 










360 










365 








Ala 


Leu 


He 


Pro 


Gin 


Pro 


Val 


Leu Gly 


Gly Val 


Gly 


He 


Ala 


Leu 


Phe 




370 










375 










380 










Gly 


Thr 


Val 


Ala 


Ala 


Ser 


Gly 


lie 


Gin 


Thr 


Leu 


Ala Gly 


Ala 


Ala 


Leu 


385 










390 










395 










400 


Glu 


Arg 


Gly Asp 


Asn 


Val 


Leu 


He 


Val 


Ala 


He 


Ser 


Leu 


Gly 


Ala 


Gly 










405 










410 










415 




He 


He 


Pro 


He 


Ala 


Ala 


Pro 


Asp 


Phe 


Tyr 


His 


Ala 


Phe 


Pro 


Glu 


Gly 








420 










425 










430 






Ala 


Arg 


He 


Val 


Leu Asp 


Ser 


Gly 


He 


Ser 


Thr 


Gly Cys 


Val 


Val 


Ala 






435 










440 










445 








Val 


Leu 


Leu 


Asn 


Leu 


Ala 


Phe 


Asn 


His 


Leu Gly 


Arg Arg 


Thr 


Asp 


Pro 




450 










455 










460 










Ala 


Pro 


Glu 


Thr 


Leu 


Pro 


Ala 


Pro 


Ala 


Ala 


His 


His 











465 470 475 



<210> 37 
<211> 238 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 37 



Met 


Pro 


Pro 


Ala 


Asp 


Asp 


Pro 


Tyr 


1 








5 








Arg 


Ala 


Ala 


Ala 
20 


Val 


Arg 


Ala 


Gin 


Ala 


Trp 


Ala 
35 


Val 


Thr 


Ala 


Tyr 


Cys 
40 


Val 


Glu 
50 


Ala 


Trp 


Glu 


Ala 


Gly 
55 


Thr 


Lys 


Ala 


Leu 


Ala 


Ala 


Ala 


Leu 


Trp 


65 










70 






Glu 


Pro 


Gly 


Thr 


Leu 
85 


Ala 


Gin 


Cys 


Asn 


Glu 


Thr 


Ala 
100 


Thr 


Glu 


Leu 


Gly 


Ala 


Glu 


Arg 
115 


Arg 


Asn 


Arg 


Trp 


Gin 
120 



Ala 


Leu 
10 


Pro 


Arg 


Phe 


Asp 


Pro 
15 


Thr 


Leu 


Gly Leu 


Thr 


Leu 


Gly 


Gin 


Val 


25 










30 






Gly 


His 


Pro 


Ala 


His 
45 


Pro 


Gly 


Leu 


Ala 


Thr 


Pro 


Asp 
60 


Asn 


Thr 


Gin 


Val 


Cys 


Ser 


Pro 
75 


Val 


Asp 


Leu 


Val 


Glu 
80 


Arg 


Thr 


Val 


Ala Gly 


Leu 


Thr 


Val 




90 










95 




Leu 


Thr Arg 


Gly Gin 


Trp 


Glu 


Asp 


105 










110 






Gly 


Thr 


Pro 


Ala 


Gin 
125 


Thr 


Asp 


Ala 



84 



Leu 


Leu 


Arg 


Val Leu Cys 


Pro 


Pro 




130 






135 




Gly Arg 


Thr 


Gly Arg Leu 


Arg 


Val 


145 






150 






Trp 


Trp 


Pro 


Pro Tyr Val 


Gly 


Ala 








165 






Pro 


Ala 


Val 


Leu Gly His 


Ala 


Leu 








180 






Gin 


Trp 


Glu 


Gly Ala Ala 


Gly 


Gly 






195 






200 


Glu 


Ala 


Arg 


Ala Ala Asp 


Phe 


Leu 




210 






215 




His 


His 


Val 


Arg Glu Val 


Leu 


Asn 


225 






230 







Pro 


Ala Cys 


Phe 


Val 


Ala 


Ala 


Cys 






140 










Leu 


Leu Arg 


Glu 


Ala 


Ala 


Thr 


Thr 




155 










160 


Leu 


Ser Arg 


He 


Val 


Pro 


Leu 


Asp 




170 








175 




Glu 


Arg Leu 


His 


Leu 


Thr 


Tyr 


Gin 


185 








190 






Pro 


Pro Arg 


Gin 


Ala 


Ala 


Arg 


Ala 








205 








Glu 


His He 


Asp 


Leu 


His 


Leu 


Trp 






220 










Pro Ala Arg 


Pro 


Ala 


Ser 







235 



<210> 38 

<211> 612 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 38 



Val 


Ser 


Gin 


Gly 


Pro 


Ala 


Leu 


Leu 


Pro Arg Ala 


Thr 


Asp 


His 


Ala 


Ser 


1 








5 










10 








15 




Pro 


Thr 


Pro 


Pro 


His 


Pro 


Val 


Asp 


Glu 


He Leu 


Pro 


Ala 


Arg 


Arg 


Met 








20 










25 








30 






Leu 


Pro 


Ala 


Ala 


Leu 


Gin 


His 


Val 


Ala 


Ser Met 


Tyr 


Ala 


Gly 


Leu 


Thr 






35 










40 








45 








Ala 


Pro 


Pro 


Leu 


He 


He 


Ser 


Ser 


Ala Leu Gly 


Leu 


Thr 


Pro 


Ala 


Gin 




50 










55 








60 










Leu 


Ser 


Ala 


Leu 


Leu 


Ala 


Ala 


Ala 


Leu 


Leu He 


Ala 


Gly 


Leu 


Gly 


Thr 


65 










70 








75 










80 


He 


Ala 


Gin 


Thr 


Leu 


Gly 


Val 


Tyr 


Gly Val Gly 


Ala 


Gly 


Leu 


Pro 


Leu 










85 










90 








95 




Val 


Asn 


Gly 


Val 


Ser 


Phe 


Ala 


Val 


Val 


Ser Pro 


Ala 


Leu 


Ala 


Thr 


Ala 








100 










105 








110 






Ala 


Thr 


Gin 


Gly 


Arg 


Asp 


Gly 


Ala 


Leu 


Pro Ala 


He 


Phe 


Gly 


Ala 


Thr 






115 










120 








125 








Leu 


Val 


Ala 


Gly 


Leu 


Leu 


Cys 


Leu 


Leu 


Leu Ala 


Pro 


Val 


Phe 


Cys 


Arg 




130 










135 








140 










Leu 


Val 


Arg 


Phe 


Phe 


Pro 


Pro 


Val 


Val 


Ser Gly 


Cys 


Val 


He 


Thr 


Leu 


145 










150 








155 










160 


Val 


Gly 


He 


Ser 


Leu 


Leu 


Pro 


Val 


Ala Gly Thr 


Trp 


Ala 


Arg 


Gly 


Gly 










165 










170 








175 




Asp 


Ala 


Glu 


Ala 


Ala 


Gly 


Phe 


Gly 


Ser 


Pro Ala 


Asp 


Leu 


Ala 


Leu 


Ala 








180 










185 








190 






Ala 


Thr 


Thr 


Leu 


Val 


He 


Thr 


Leu 


Thr 


Val His 


Arg 


Met 


Leu 


Ser 


Gly 






195 










200 








205 








Arg 


Phe 


Leu 


Gly 


Arg 


Val 


Ala 


He 


Leu 


He Gly 


Met 


Leu 


Ala 


Gly 


Thr 




210 










215 








220 










Leu 


He 


Ala 


He 


Pro 


Leu 


Gly 


Lys 


Val 


Asp Leu 


Asp 


Pro 


Leu 


Ala 


Gin 


225 










230 








235 










240 


Ala 


Pro 


Leu 


Phe 


Ala 


Leu 


Pro 


Thr 


Pro 


Phe Gly 


Phe 


Gly 


Thr 


Pro 


Gin 










245 










250 








255 




Phe 


Val 


Pro 


Thr 


Val 


He 


Ala 


Thr 


Ala 


Ala Val 


Val 


Met 


He 


Val 


Ser 








260 










265 








270 






Met 


Met 


Glu 


Ser 


Thr 


Ala 


Ala 


Leu 


Leu 


Ala Leu 


Gly 


Ala 


Val 


Ala 


Glu 



85 







275 










280 


Arg 


Pro 


Val 


Arg 


Asp 


Arg 


Thr 


He 




290 










295 




Leu 


Ala 


Thr 


Val 


Leu 


Gly 


Gly 


Val 


305 










310 






Tyr 


Ala 


Gin 


Asn 


Val 


Gly 


Leu 


Val 










325 








Tyr Val 


Val 


Thr 


Leu 


Cys 


Gly 


Ala 








340 










Pro 


Val 


Leu 


Gly 


Ser 


Phe 


Val 


Ala 






355 










360 


Gly Ala 


Gly 


Val 


Val 


Phe 


Phe 


Gly 




370 










375 




Thr 


Leu 


Ala 


Lys 


Ala 


Ala 


Leu 


Gly 


385 










390 






Ser 


Val 


Thr 


Leu 


Ala 


Phe 


Gly 


Leu 










405 








Tyr 


Ala 


Arg 


Leu 


Pro 


Ala 


Pro 


Val 








420 










Thr 


Ala 


Gly 


Cys 


Leu 


Val 


Ala 


Val 






435 










440 


Leu Gly 


Arg 


Gly 


Thr 


Glu 


Ala 


Asp 




450 










455 




Val 


Thr 


Ala 


Leu 


Asp 


Thr 


Ala 


Asp 


465 










470 






Ser 


Asp 


Trp 


Thr 


Pro 


Phe 


Gin 


Pro 










485 








Asp 


His 


Gly 


Arg 


His 


Thr 


Arg 


Gly 








500 










Pro 


Tyr 


Val 


Thr 


Gly 


Pro 


Val 


Asp 






515 










520 


Arg 


Pro 


His 


Glu 


Val 


Pro 


Ala 


Pro 




530 










535 




Pro 


Pro 


Leu 


His 


Pro 


Ser 


Ala 


Ala 


545 










550 






Val 


Thr 


Glu 


Asn 


Ala 


Val 


Phe 


Pro 










565 








Leu 


His 


Pro 


Arg 


Pro 


Thr 


Gly 


Arg 








580 










Ser 


Ala 


Glu 


Ala 


Asp 


Pro 


Trp 


Gin 






595 










600 


Gly Asp 


Ser 


Gin 











610 
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<211> 223 
<212> PRT 

<213> Streptomyces bikiniensis 
<400> 39 

Met Thr Thr Val Ser Ala Ala Arg 

1 5 
Gly Gly Thr Ser Arg Pro Gly Pro 
20 

Ala Glu Ala Leu Gly Ser Ala Arg 
35 40 



285 



Ala Gly Ser Leu 


Arg 


Ala 


Leu 


Gly 


300 










Leu Gly Ser Phe 


Thr 


Ser 


Thr 


Ser 


315 








320 


Ser Leu Ser Arg 


He 


Arg 


Ser 


Arg 


330 






335 




Val Leu Val Leu 


Met 


Gly 


Phe 


Val 


345 




350 






Leu Val Pro Leu 


Pro 


Val 


Leu 


Gly 




365 








Ser Val Ala Val 


Thr 


Gly 


He 


Arg 


380 










Thr Gly His Asn 


Ala 


Val 


He 


Val 


395 








400 


Phe Pro Val Leu 


Asp 


Pro 


Asp 


Phe 


410 






415 




Ala Thr Val Leu 


Gly 


Ser 


Gly 


He 


425 




430 






Leu Leu Asn Tyr 


Leu 


Leu 


Asn 


His 




445 








Pro Asp Ala He 


Ser 


Ala 


Glu 


Gin 


460 










Thr Val Leu Gly 


Pro 


Lys 


Arg 


Ser 


475 








480 


Ser Gly Ser Pro 


Ser 


Gly 


Thr 


Pro 


490 






495 




Thr Ala Arg Pro 


Ala 


Pro 


Ala 


Trp 


505 




510 






Pro Thr Asp Thr 


Gly 


Arg 


His 


His 




525 








Pro His Arg Pro 


Asp 


Glu 


Val 


Pro 


540 










His Glu Gly Glu 


Pro 


Pro 


Pro 


Ala 


555 








560 


Gly Pro Leu His 


Pro 


Leu 


His 


Pro 


570 






575 




Pro Asp Arg Pro 


Arg 


Gin 


Arg 


His 


585 




590 






His Pro Gin Thr 


Pro 


Ser 


Ala 


Ser 




605 








His Arg Ala Gly 


Gly 


Ser 


Pro 


Arg 


10 






15 




Asp Glu Arg He 


Ala 


Gin 


Val 


Val 


25 




30 






Thr Val Leu Asp 


Pro 

A Q 


Asp 


Ala 


Leu 



45 



86 



Pro Gly Leu Gly 
50 

Ala Ala Met Met 
65 

Arg Leu Gly Glu 

Ala Thr Asp Pro 
100 

Pro Glu Val Leu 
115 

Leu Thr Ala Val 
130 

Pro Leu Asp Cys 
145 

Glu Lys Leu Leu 

Phe Val Asp Asp 
180 

Glu Leu Arg Ser 
195 

Arg Pro Val Tyr 
210 



Thr Thr Arg 


Leu 


55 




Leu Cys Asn 


Ala 


70 




Leu Arg Arg 


Val 


85 




Ser Arg Val 


Arg 


Ala Val Glu 


Ala 




120 


Leu Gly Gly 


Ser 


135 




Thr Asp Thr 


Phe 


150 




Asp Pro Ser 


Ala 


165 




Arg Val Arg 


Glu 


Gly Glu Trp 


Asp 




200 


Glu Gly Ser 


Leu 


215 





Pro Phe Gly Asp 
60 

Pro Gly Val Pro 
75 

Thr Arg Gly Pro 
90 

Ser Phe Trp Leu 
105 

Arg Arg His Pro 

Ala Glu Val Arg 
140 

Asp Glu Ala Tyr 
155 

Arg Gin Ala Gly 
170 

Glu Phe Asp Thr 
185 

Glu Arg Phe Gly 

Val He Val Arg 
220 



Gly 


Arg 


Phe 


Asp 


Asp 


Ala 


Leu 


Ser 








80 


Val 


Val 


Val 


Leu 






95 




Asp 


Arg 


Tyr 


Ala 




110 






Pro 


He 


Ala 


Asp 


125 








Ser 


Val 


Pro 


Val 


Tyr 


Gly 


Arg 


Pro 








160 


Ser 


Ala 


Trp 


Ser 






175 




Thr 


Leu 


Arg 


Arg 




190 






His 


Leu 


Arg 


Arg 


205 








Ala 


Val 


Pro 





<210> 40 

<211> 251 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 40 
Met Thr Thr Gly 
1 

Thr Pro Ala Pro 
20 

Ser Ala Ser Phe 
35 

Glu Val Leu Val 
50 

Pro Phe Val Asp 
65 

Leu Leu Pro Leu 

Gly Ala Ser Leu 
100 

Arg Val Thr Pro 
115 

Arg Leu Thr Pro 
130 

Ala Val Leu Arg 
145 

Pro Asp He Arg 

Val Val Ser Thr 
180 

Val His Ala Trp 
195 

Met Asp Ala Trp 



Thr Asp Ser Thr 
5 

Arg Arg Arg Leu 

Phe His Ala Trp 
40 

Ala Gin Tyr Pro 
55 

Arg Met Asp Val 
70 

Ala Asp Val Pro 
85 

Ala Tyr Glu Val 

Ala Ala Leu His 
120 

Leu Asp Leu His 
135 

Gly Leu Gly Gly 
150 

Gin Leu Val Leu 
165 

Tyr Gly Pro Arg 

He Gly Asp Thr 
200 

Ala Asp Val Ala 



Thr Trp Phe Arg 
10 

Ala Val Leu Pro 
25 

Gly Ser Ala Phe 

Gly Arg Gin Glu 
60 

Leu Ala Asp Arg 
75 

Leu Thr Leu Phe 
90 

Ala Leu Arg Leu 
105 

Val Ser Ser Arg 

Arg Lys Gly Asp 
140 

Thr Asp Thr Ala 
155 

Pro Ala Val Arg 
170 

Val Pro Thr Ala 
185 

Asp Pro Asn Val 
Pro Glu Gly Phe 



Arg 


Tyr 


Ser 


Ser 






15 




His 


Ala 


Gly 


Gly 




30 






Gly 


Gly 


Asp 


Thr 


45 








Arg 


Phe 


Asn 


Glu 


Val 


Thr 


Ala 


Ala 








80 


Gly 


His 


Ser 


Met 






95 




Glu 


Glu 


Arg 


His 




110 






Lys 


Ala 


Pro 


His 


125 








Asp 


Glu 


Leu 


Val 


Leu 


Leu 


Asp 


Asp 








160 


Ala 


Asp 


Phe 


Thr 






175 




Val 


Gly 


Cys 


Pro 




190 






Ala 


Val 


Gly 


Asp 


205 








Arg 


Val 


Arg 


Val 



87 



210 215 . 220 

Leu Pro Gly Gly His Phe Tyr Leu Leu Gin Gin His Glu Thr Leu Met 
225 230 235 240 

Arg Glu Leu Ser Gly His Leu Ala Gly Asp Arg 
245 250 



<210> 41 
<211> 316 
<212> PRT 

<213> Streptomyces bikiniensis 



<400> 41 



Met 


Asp 


His 


Arg Arg Ala 


Arg 


Ala 


1 






5 






Arg 


Asp 


Gly 


Asp Ala Pro 


Ser 


Gly 








20 






Gly 


Arg 


Arg 


Ala Ala Pro 


Arg 


Cys 






35 






40 


Arg 


Val 


Gly 


Gin Gly Pro 


Gly 


Asp 




50 






55 




Arg 


Ala 


Ala 


Asp Arg Pro 


Leu 


Ala 


65 






70 






Gly 


Pro 


Leu 


Ser Ala Gly 


Arg 


Pro 








85 






Gly 


Gly 


Val 


His Ala Arg 


Ala 


Gly 








100 






His 


Ala 


Gly 


Gly Ala Gly 


Ala 


Gly 






115 






120 


Ala 


Ala 


Gly 


Pro His Arg 


Glu 


Pro 




130 






135 




Leu 


Ala 


Val 


His Arg Gly 


Arg 


Pro 


145 






150 






Arg 


Gly 


Pro 


Arg Arg Gly 


Ala 


Pro 








165 






Val 


Arg 


Pro 


Asp Thr Gly 


Leu 


Pro 








180 






Gly 


Ala 


Asp 


Arg Ala Ala 


Asp 


Arg 






195 






200 


Arg 


Ala 


Gin 


Arg Arg Arg 


Gly 


Gly 




210 






215 




Pro 


Gly 


Pro 


Asp Gly Glu 


Arg 


Leu 


225 






230 






Pro 


Ala 


Val 


Arg Arg Gin 


Gin 


Pro 








245 






Gly 


Arg 


Arg 


Gly Arg Arg 


Phe 


Gly 








260 






Arg 


Arg 


Gly 


Thr Ala Glu 


Leu 


Gly 






275 






280 


Gly 


Thr 


Val 


Gin Asp Arg 


Asp 


Val 




290 






295 




Arg 


Asp 


His 


Gly His Arg 


Cys 


Arg 


305 






310 







<210> 42 
<211> 240 



Ala Leu 


Pro 


Leu 


Ser 


Arg 


His 


Val 


10 










15 




Thr Ala 


Ala 


Leu 


Ala 


Gly 


Asp 


Thr 


25 








30 






Thr Asp 


Pro 


Pro 


Glu 


Arg 


Ala 


Ala 








45 








Arg Gly 


Ala 


Arg 


Arg 


Arg 


Val 


Pro 






60 










Ala Pro 


Pro 


Ala 


Arg 


Leu 


Ala 


Pro 




75 










80 


Gin Pro 


Gly 


Gin 


His 


Pro 


Gly 


Thr 


90 










95 




Gly Arg 


Gly 


Ala 


Pro 


Val 


Arg 


Leu 


105 








110 






Ala Gly 


Arg 


Val 


Glu 


Gly 


Thr 


Pro 








125 








Gly Val 


Val 


Arg 


Arg 


Pro 


Arg 


Gly 






140 










Arg Asp 


Arg 


Arg 


Ala 


Gly 


Ala 


Asp 




155 










160 


His Gly 


Ala 


Asp 


Ala 


Gly 


Arg 


Gly 


170 










175 




Gin Val 


Ala 


Ala 


Pro 


Ala 


Ala 


Arg 


185 








190 






Leu Val 


His 


Ala 


Gly 


Pro 


Ala 


Gly 








205 








Gly His 


Pro 


Gly 


Gly 


Ala 


Ala 


Pro 






220 










Gly Arg 


Leu 


Leu 


Pro 


Arg 


Pro 


Gly 




235 










240 


Glu Ala 


Gly 


He 


Gly 


Arg 


Trp 


Ser 


250 










255 




Arg His 


Gly 


Arg 


Arg 


His 


Arg 


Asp 


265 








270 






His His 


Arg 


Pro 


Glu 


Val 


Gly 


Ser 








285 








His Gly 


Pro 


Arg 


Glu 


Asp 


Arg 


Val 






300 










Glu Leu 


Pro 


Gly 











315 



88 



<212> PRT 

<213> Streptomyces bikiniensis 



<400> 42 



Met 


Phe 


Arg Thr 


Glu Glu 


Lys 


Arg 


1 






5 






His 


Asp 


Ala Val 


Arg Gly 


His 


Pro 






20 








Arg 


Pro 


Arg Arg 


Val Thr 


Val 


Ala 






35 






40 


Arg 


Val 


Gly Val 


Val Gin 


Gin 


Leu 




50 






55 




Val 


Asp 


Asp Ala 


Asp Ala 


Glu 


Asn 


65 






70 






Asp 


Ala 


Leu Asp 


Asp Asp 


Val 


Thr 








85 






Asn 


Gly 


Ala Thr 


Arg Ala 


Gly 


Leu 






100 








Ala 


Leu 


Gin Arg 


Val Val 


Glu 


Cys 






115 






120 


Ala 


Glu 


Ala Asp 


Gin Asp 


Gin 


Leu 




130 






135 




Asn 


Gly 


Glu Gly 


Val Leu 


Pro 


Gly 


145 






150 






His 


Val 


Gly Ser 


Leu Arg 


Arg 


Ala 








165 






Leu 


Ser 


Thr Leu 


Thr Ser 


Arg 


Glu 






180 








Glu 


Gly 


Leu Asp 


Thr Ala 


Ala 


He 






195 






200 


Arg 


Thr 


Val Lys 


Asn Val 


Leu 


His 




210 






215 




Arg 


Asn 


Arg Ala 


His Ala 


Val 


Gly 


225 






230 
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<211> 1066 

<212> PRT 

<213> Streptomyces bikiniensis 



<400> 43 



Met Lys 


Thr 


Ala 


Gly 


Pro 


Gly 


Gly 


1 






5 








Ser Ala 


Leu 


Leu 


Leu 


Leu 


Val 


Pro 






20 










Gly Pro 


Asp 


Asp 


Pro 


Arg 


Thr 


Ala 




35 










40 


Thr Thr 


Arg 


He 


Ala 


Tyr 


Ala 


Gly 


50 










55 




Pro Ala 


Ser 


Thr 


Asp 


Ser 


Ser 


Thr 


65 








70 






His Tyr 


Asp 


Thr 


Asp 


Pro 


Ser 


Ala 








85 








Ser Arg 


Arg 


Asp 


Glu 


Lys 


His 


Pro 






100 










Gly Gly 


Val 


Leu 


Arg 


Leu 


Thr 


Ser 



Pro Val Ala 


Thr 


Gly 


Thr 


Thr 


Ala 


10 








15 




Asp Ala His 


Ala 


Ala 


Gly 


Phe 


Gly 


25 






30 






Val Tyr Ala 


Ala 


Asp 


Pro 


Val 


Leu 






45 








Arg Gin Arg 


Pro 


Glu 


Thr 


Glu 


Leu 




60 










Ala Gin Val 


Ser 


Leu 


Val 


Val 


Val 


75 










80 


Ala Leu Leu 


Thr 


Arg 


Leu 


Ser 


Tyr 


90 








95 




Val He Gly 


Thr 


Leu 


Gly 


Val 


Gly 


105 






110 






Gly Val Ser 


Ala 


Val 


Leu 


Arg 


Arg 






125 








Val Gin Leu 


Val 


Leu 


Ala 


Val 


Ala 




140 










Asp Leu Leu 


Gly 


Glu 


Leu 


Leu 


Gly 


155 










160 


Ala Leu Asp 


Pro 


Gly 


Ala 


Leu 


Pro 


170 








175 




Ala Glu Met 


Leu 


Arg 


Leu 


Val 


Ser 


185 






190 






Ala Arg Lys 


Thr 


Ser 


Tyr 


Ser 


Glu 






205 








Glu He Thr 


Thr 


Arg 


Leu 


Gin 


Leu 




220 










Tyr Ala Leu 


Arg 


Asn 


Gly 


Leu 


He 


235 










240 


Arg His Arg 


Arg 


Gly 


Arg 


Leu 


Ala 


10 








15 




Leu Leu Gly 


Ala 


Thr 


Gly 


Val 


Ala 


25 






30 






Ala Ala Ala 


Ala 


Asp 


Ala 


Ala 


Glu 






45 








Thr Gly His 


Arg 


Ser 


Leu 


Gly 


Glu 




60 










Pro Leu Phe 


Gly 


Ala 


Gly 


Pro 


Thr 


75 










80 


Leu Gly Asp 


Arg 


Leu 


Val 


Phe 


Ala 


90 








95 




Gin He Tyr 


Leu 


Arg 


Gly 


Ala 


Asp 


105 






110 






Gly Leu Asp 


Ala 


Ala 


Arg 


Pro 


Arg 



89 







1 1 




Leu 


Thr 


Pro 


Asp 




130 






Gly 


Gly 


Ser 


Gin 


145 








Leu 


Thr 


Arg 


Leu 


Ser 


Pro 


Asp 


Gly 








180 


Ala 


Gly 


Arg 


Gin 










Arg 


Leu 


Thr 


Asp 




210 






Pro 


Val 


Asp 


Asp 


225 








Thr 


Thr 


Glu 


Asp 


Thr 


Thr 


Asp 


Glu 








260 


His 


Gly 


Ala 


Ala 










Pro 


Glu 


Thr 


Thr 




290 






Ser 


Val 


Val 


His 


305 








Arg 


Asp 


Val 


Leu 


Ala 


He 


Val 


Glu 








340 


Gin 


Asp 


He 


Arg 
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He 


Leu 


Arg 


Glu 




370 






Asp 


Pro 


Leu 


Phe 


385 








Gin 


Asn 


Tyr 


Thr 


Gly 


Pro 


Asp 


Asp 








420 


Gly 


Thr 


Asn 


Glu 






A 1 C 




Trp 


Asp 


Thr 


Asp 




450 






Thr 


Arg 


Thr 


Ser 


465 








He 


Leu 


Leu 


Ala 


Pro 


Pro 


Ala 


Gly 








500 


Ser 


Asp 


Gly 


Thr 






515 




Gly 


Gly 


Gly 


Ser 




530 






Arg 


Gin 


Arg 


Asp 


545 








He 


Asp 


Asp 


Ser 



120 



Gly 


Rlv 
ui y 


Ser 


Val 






135 




Arg 


Asp 


Leu 


Trp 




150 






Thr 


Asp 


Thr 


Pro 


165 








Ala 


Arg 


He 


Ala 


He 


Tyr 


Val 


Arg 








200 


riu 


r\ J. d 


Arg Gly 






215 




Asp 


Val 


Asn Arg 




230 






Gly 


Arg 


Thr 


Arg 


245 








Thr 


Leu 


Phe 


Thr 


Trp 


Leu 


Pro 


Asp 








280 


V— y 0 


Thr 


Cys 


Arg 






295 




Ala 


Asp 


Arg 


Glu 




310 






Ser 


Pro 


Thr 


Trp 


325 








Arg 


Ser 


Ser 


Ala 


Ala 


Asp 


Gly Ser 








360 
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Gin 


Ala 






375 




Gin 


Pro 


Ala 


Pro 




390 






Pro 


Asp 


Gly Arg 


405 








Ala 


Arg 


He 


Glu 


Ala 


Pro 


Met 


Pro 








440 


Pro 


Thr 


Phe 


Ser 






455 




Pro 


Gly 


Gly Val 




470 






Glu 


Val 


Ala 


Thr 


485 








Glu 


Leu 


Arg Gly 


Thr 


Leu 


Ala 


Phe 








520 


Lys 


His 


Val 


Trp 






535 




Leu 


Ser 


Ala 


Thr 




550 






Pro 


Ala 


Phe 


Ser 



565 



Leu 


Phe 


Asp Ala 






140 


Leu 


Val 


Arg Thr 






155 


Ala 


Ser 


Glu Glu 




170 




Tyr 


Ser 


Ser Asp 


185 






Ala 


Leu 


Thr Gly 


Thr 


Ala 


Ser Glu 






220 


Ala 




He Ala 






235 


Gin 


Arg 


Leu Arg 




250 




Gly 


Ala 


Tyr Ala 


265 






Gly 


Asp 


Gly He 


Thr 


Pro 


Tyr Asp 






300 


Pro 


Ser 


Leu Val 






315 


He 


Gly 


Thr Ala 




330 




Ala 


Thr 


Ala His 


345 






Asp 


Pro 


Arg Asp 


Asp 


Thr 


Asn Thr 






380 


Pro 


Phe 


Ac5r> Pro 






395 


Arg 


Leu 


Val Leu 




410 




Arg 


He 


Trp Thr 


425 






Leu 


Asp 


Gly Arg 


Pro 


Asp 


Gly Thr 






460 


Glv 


Glu 


Ala Ala 






475 


Gly 


Arg 


He Thr 




490 




Gly 


Asp 


Ala Gin 


505 






Thr 


Arg 


Ala Arg 


Thr 


Ala 


Ser Thr 






540 


His 


Cys 


Pro Arg 






555 


Pro 


Asp 


Gly Arg 




570 





125 






Ala Asp 


Pro 


Ala 


Asp Gly Thr 


Gly 






160 


Asp Pro 


Ala 


Val 




175 




Ala Asp 


Pro 


Leu 


190 






Gly He 


Pro 


Thr 


205 






Pro Ala 


Trp 


Asn 


Tyr Thr Ser 


Thr 






240 


He Thr Asp 


Gly 




255 




Asn Trp 


Gin 


Gly 


270 






Val Phe 


Leu 


Ser 


285 






His Val 


Phe 


Arg 


Leu Asp 


Glu 


Asp 






320 


Glu Gly Gly 


His 




335 




Thr Ala 


Thr 


Leu 


350 






Leu Gin Arg 


Lys 


365 






Asp Pro 


Ala 


Lys 


Trp Thr 


Glu 


Arg 






400 


Thr Arg 


Phe 


Glu 




415 




Ala Asp 


Ala 


Asp 


430 






Gly Ala Arg 


Asp 


445 






Arg Leu 


Ala 


Phe 


Gly Asp 


Ser 


Arg 






480 


Gly Glu 


He 


Val 




495 




Pro Thr 


Trp 


Ser 


510 






Gin He 


Ala 


Gly 


525 






Ala Asp Leu 


Thr 


Asp Cys 


Asp 


Val 






560 


Ser Leu 


Ala 


Phe 




575 





90 



Asn 


Arg 


Lys 


Asn 


Gly 


Gly 


Gly 


Arg 








580 










Leu 


Thr 


Thr 


Leu 


Ser 


Gly 


Asp 


Ala 






595 










600 


Ala 


Arg 


Gly 


Gin 


Asp 


Gly 


Ala 


Cys 




610 










615 




Leu 


Thr 


Gly 


Pro 


His 


Gin 


Pro 


Arg 


625 










630 






Lys 


Arg 


Leu 


Val 


Phe 


Ser 


Ser 


Arg 










.645 








Glu 


Lys 


Leu 


Asn 


Val 


Leu 


Asp 


Val 








660 










Thr 


Ala 


Glu 


Leu 


Ala 


Gly 


Arg 


Gin 






675 










680 


Val 


Asp 


Leu 


Ala 


Val 


Glu 


Ala 


Pro 




690 










695 




Gly 


Ala 


Ser 


Gly 


Thr 


Val 


Thr 


Val 


705 










710 






Ala 


Ser 


Pro 


Gly 


Thr 


Arg 


Leu 


Thr 










725 








He 


Thr 


Gly 


He 


Glu 


Trp 


Pro 


Gly 








740 










Gin 


Cys 


Asp 


Leu 


Gly 


Val 


Val 


Glu 






755 










760 


Val 


Thr 


Leu 


Thr 


Gly 


Val 


Thr 


Ala 




770 










775 




Val 


Thr 


Gly 


Ala 


Val 


Leu 


Asp 


Pro 


785 










790 






Ser 


Val 


He 


Pro 


Val 


Arg 


Glu 


Ala 










805 








Thr 


Pro 


Thr 


Pro 


Thr 


Pro 


Thr 


Pro 








820 










Thr 


Arg 


Thr 


Pro 


Thr 


Pro 


Thr 


Pro 






835 










840 


Pro 


Ala 


Pro 


Lys 


Ala 


Gly 


Pro 


Gly 




850 










855 




Pro 


Gly 


Tyr 


Val 


Gly 


Gly 


Arg 


Val 


865 










870 






Gly 


Arg 


Asn 


Ala 


Leu 


Ala 


Thr 


Gly 










885 








Ala 


Gly 


Val 


Pro 


His 


Gly 


Gly 


Leu 








900 










Ala 


Cys 


Ala 


Leu 


Pro 


Asp 


Leu 


Thr 






915 










920 


Val 


Val 


Leu 


Ser 


Pro 


Lys 


Lys 


Ala 




930 










935 




Leu 


Asp 


Thr 


Thr 


Gly 


Thr 


Asp 


Ala 


945 










950 






Glu 


Arg 


Leu 


Arg 


Val 


Leu 


Gin 


Pro 










965 








Gly 


Lys 


Pro 


Gly 


Phe 


Val 


Thr 


Ser 








980 










Gly 


Val 


Pro 


Val 


Arg 


Phe 


Ser 


Trp 






995 










1001 


Ser 


Pro 


Thr 


Phe 


Pro 


Glu 


Ala 


Asp 




1010 








1015 


He 


Leu 


Ala 


Lys 


Asp 


Gin 


Thr Gly 



He 


Asp 


Glu 


Arg 


Asn 


Gly 


Leu 


Leu 


585 










590 






Cys 


Gin 


Val 


Leu 


Leu 


Pro 


Thr 


Ala 










605 








Glu 


Arg 


Glu 


Leu 


Pro 


Asp 


Thr 


Thr 








620 










Asp 


Ala 


Ala 


Trp 


Thr 


Ala 


Asp 


Gly 






635 










640 


Ala 


Ala 


Ala 


Ala 


Val 


Asn 


Ser 


Pro 




650 










655 




Gly 


Ser 


Gly 


Asp 


He 


Thr 


Pro 


Leu 


665 










670 






Lys 


Glu 


Pro 


Thr 


Val 


Gin 


Gin 


Ser 










685 








Ala 


Thr 


Thr 


Pro 


Asp 


Val 


Thr 


Val 








700 










His 


Val 


Val 


Asn 


His 


Gly 


Pro 


Ala 






715 










720 


Val 


Val 


Pro 


Pro 


Ser 


Gly 


Val 


Arg 




730 










735 




Gly 


Thr 


Cys 


Asp 


Ala 


Ala 


Ser 


Leu 


745 










750 






Ala 


Gly 


Ala 


Gin 


Val 


Pro 


Val 


Asp 










765 








Gly 


Asp 


Ala 


Pro 


Val 


Asp 


Trp 


Ser 








780 










Arg 


Pro 


Gly 


Asp 


Asn 


Asp 


Gly 


Arg 






795 










800 


Pro 


Pro 


Thr 


Pro 


Thr 


Pro 


Thr 


Pro 




810 










815 




Thr 


Pro 


Thr 


Pro 


Thr 


Pro 


Thr 


Pro 


825 










830 






Thr 


Pro 


Thr 


Arg 


Pro 


Pro 


Gin 


Pro 










845 








Val 


Arg 


He 


Thr 


Val 


Gin 


Pro 


Glu 








860 










Val 


Val 


Thr 


Tyr 


Ser 


Val 


Arg 


Asn 






875 










880 


Leu 


Arg 


Leu 


Arg 


He 


Gly 


Leu 


Pro 




890 










895 




Pro 


Ala 


Gly 


Cys 


Asp 


Arg 


Asn 


Gly 


905 










910 






Pro 


Gly 


Thr 


Thr 


Ala 


Val 


Leu 


Arg 










925 








Met 


Thr 


Ala 


Arg 


Val 


Thr 


Ala 


Val 








940 










Asp 


Arg 


Ser 


Asp 


Asn 


Thr 


Ala 


Arg 






955 










960 


Arg 


He 


Val 


Ala 


Val 


Pro 


Asp 


He 




970 










975 




Val 


Arg 


Gly 


Val 


Asp 


Phe 


Pro 


Pro 


985 










990 






Asn 


Pro 


Gly 


He 


Thr 


Ala 


Ala 


Ala 


1 








1005 






Gly 


Thr 


Phe 


He 


Gly Gin 


Leu 


Leu 








1020 








Pro 


Arg 


Thr 


He 


Thr 


Ala 


Ser 


Gly 



91 



1025 1030 
Pro Gly Phe Ser Pro Val Lys Thr 
1045 

Val Gin Pro Pro Asp Gly Val Thr 
1060 



1035 1040 
Asp Phe Leu Val Val Ser Gly Thr 

1050 1055 
Arg Arg 
1065 



<210> 44 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 44 

Thr Thr Cys Gly Ala Tyr Ser Cys Ser Gly Val Ser Thr Thr Cys Thr 

15 10 15 

Thr Cys Gly Ser Ala Thr 
20 



<210> 45 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 45 

Gly Cys Ser Ala Thr Gly Gly Ala Tyr Cys Cys Ser Cys Ala Arg Cys 

15 10 15 

Ala Arg Cys Gly Ser Val Thr 
20 



<210> 46 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 46 

Ser Ser Cys Thr Ser Gly Thr Ser 

1 5 
Tyr Cys Trp Ser Gly Cys 
20 



Gly Cys Ser Met Thr Ser Cys Ala 
10 15 



<210> 47 

<211> 23 

<212> PRT 

<213> Artificial Sequence 



92 



<220> 

<223> Synthetic Construct 



<400> 47 

Gly Thr Ser Cys Cys Ser Gly Thr Ser Cys Cys Arg Thr Gly Ser Ser 

15 10 15 

Cys Tyr Thr Cys Ser Ala Cys 
20 



<210> 48 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 48 

Ala Ser Arg Thr Gly Ser Gly Cys Arg Thr Thr Ser Gly Thr Ser Cys 

15 10 15 

Cys Ser Ser Trp Ser Ala 
20 



<210> 49 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Synthetic Construct 
<400> 49 

cgtcagcctg atcctcgccg a 

<210> 50 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 50 

tccaggtggc cgacgttcgt c 

<210> 51 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 51 

aacgagatcc cgccgggcct c 



21 



21 



21 



93 



<210> 52 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 52 

cgcgttgctg ggcgagg 



17 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 53 

ggacgtctgc cggagggttc c 



21 



<210> 54 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 54 

ggcccgttgg gcacggacag a 



21 



<210> 55 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 55 

tttgcatgcg atgttgacga tctcctcgtc 



30 



<210> 56 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 



<400> 56 

ggaagcttca tatgttctct ccggaatgtg 
<210> 57 



30 



94 



<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 57 

ttaagctttc tagagaggag aggccgtgaa c 

<210> 58 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 58 

aaagaattcg aactcgagca cggactcgtt g 

<210> 59 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 59 

gacacggccg gtgagagcag c 

<210> 60 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 60 

cttctagatg tcgcggtgta egg 

<210> 61 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Synthetic Construct 
<400> 61 

cttaagggtt aattaaggag gacacatatg teeggagaat 

<210> 62 
<211> 5 
<212> PRT 



95 



<213> Artificial Sequence 



<220> 

<223> Synthetic Construct 
<400> 62 

Met Ser Gly Glu Phe 
1 5 



